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DREAMS: 


THEIR PLACE IN THE GROWTH OF PRIMITIVE 
BELIEFS. 


By Epwarp Ctopp. 
III. 


ACES which have names for different kinds of oaks, 
but none for an oak, still less for a tree, and who 
cannot count beyond their fingers, may be expected to have 
hazy notions concerning the objective and the subjective—or, 
to put these in terms less technical, concerning that which 
belongs to the object of thought, and that which is to 
be referred to the thinking subject. Although primitive 
religion and philosophy are too nearly allied to admit of 
sharp definitions, the former may be said, if the slang is 
allowed, to be one of funk, and the latter one of fog. There 
are those amongst us who say that the terrorism which lies 
at the base of the one and the mist which is an element of 
the other, linger yet in extant belief and metaphysics. 
What man cannot understand, he fears ; and in all primary 
beliefs the powers around which seem to him so wayward 
are baleful, to be appeased by sacrifice or foiled by sorcery. 
And the confusion which reigns in his cosmos extends to 
his notion of what is in the mind and what is out of it. 
He cannot distinguish between an illusion and a reality, 
between a substance and its image or shadow, and it needs 
only some bodily ailment, as indigestion through gorging, 
or delirium through starving, to give to spectres of diseased 
or morbid origin, airy nothings, a substantive existence, a 
loca! habitation and a name. 

The tangle between things and their symbols is well 
illustrated in the barbaric notion that the name of a man 
is an integral part of himself, and that to reveal it is to put 
the owner in the power of another. An Indian asked 
Kane whether his wish to know his name arose from a 
desire to steal it; the Araucanians would not allow their 
names to be told to strangers, lest these should be used in 
sorcery. So with the Indians of British Columbia; and 
among the Ojibways, husbands and wives never told each 
other’s names, the children being warned against repeating 
their own names, lest they stop growing. Dobrizhoffer 
says that the Abipones of Paraguay had the like super- 





stition. They would kuock at his door at night, and when 
asked who was there, no auswer would come, through dread 
of uttering their names. Mr. im Thurn tells us that, 
although the Indians of British Guiana have an intricate 
system of names, it is “of little use, in that owners have a 
very strong objection to telling or using them, apparently 
on the ground that the name is part of the man, 
and that he who kuows it has part of the owner 
of that name in his power.” In Borneo, the name 
‘f a sickly child is changed, to deceive the evil 
spiri's that have tormented it; the Lapps change the 
baptismal name of a child for the same reason; and 
among the Abipones, the Fuegians, the Lenguas of Brazil, 
tie North-West Indians, aud other tribes at corresponding 
low leve!s, when any member died, the relatives would 
change their names to elude Death when he should come to 
look for them, as well as give their children horrid names 
to frighten the bad spirits away. All over the barbaric 
world we find a great horror of naming the dead, lest the 
ghost appear. Anaged Indian of Lake Michigan explained 
why tales of the spirits were told only in winter, by saying 
that when the deep snow is on the ground, the voices of 
those repeating their names are muffled ; but that in summer 
the slightest mention of them must be avoided, lest the 
spirits be offended. Among the Californian tribes the name 
of the departed spoken inadvertently caused a shudder to 
pss overall those present. Among the Iroquois the name 
of a dead man could not be used again in the lifetime of 
his oldest surviving son without the consent of the latter, 
and the Australians believe that a dead man’s ghost 
creeps into the liver of the impious wretch who has 
dared to utter his name. Dr. Lang tried to get 
the name of a relative who had been killed from 
an Australian. ‘He told me who the lad’s father 
was, who was his brother, what he was like, how he 
walked, how he held his tomahawk in his left hand instead 
of his right, and who were his companions ; but the dreaded 
name never escaped his lips, and [ believe no promises or 
threats could have induced him to utter it.” Dorman gives. 
a pathetic illustration of this superstition in the Shawnee 
myth of Yellow Sky. ‘She was a daughter of the tribe, 
and had dreams which told her she was created for an 
unheard-of mission. There was a mystery about her being, 
and none could comprehend the meaning of her evening 
songs. The paths leading to her father’s lodge were more 
beaten than those to any other. On one condition alone 
at last she consented to become a wife, namely, that he 
who wedded her should never mention her name. If he 
did, she warned him that a sad calamity would befall him, 
and he would for ever thereafter regret his thoughtlessness. 
After a time Yellow Sky sickened and died, and her last 
words were that her husband might never breathe her 
name. For five summers he lived in solitude, but, alas, 
one day as he was by the grave of his dead wife an Indian 
asked him whose it was, and in forgetfulness he uttered the 
forbidden name. He fell to the earth in great pain, and as 
darkness settled round about him a change came over him. 
Next morniag, near the grave of Yellow Sky, a large buck 
was quietly feeding. It was the unhappy husband.” 

The original meaning has dropped out of the current 
saying, “Talk of the devil and you'll see his horns,” 
but savage philosophy recovers it for us. And the shrink- 
ing from naming persons is still more marked as we ascend 
the scale of principalities and powers. In the South Sea 
Islands, not only are the names of chiefs tabooed, but also 
words and syllables resembling those names in sound. The 
Tuhitians have a custom called Ze pi, which consists in 
avoiding in daily language those words which form a part 
or the whole of the names of the King and Royal family, 
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and in inventing new terms in their place. The King’s name 
being Zu fetw, “star,” had to be changed into fetia, and 
tui, “to strike,” became tiai. In New Zealand, knives 
were called nekra because a chief's name was Maripi, or 
“knife.” It is, Professor Max Miiller aptly remarks, as 
if with the accession of Queen Victoria, either the word 
victory had been tabooed altogether, or only part of 
it, as tori, so as to make it high treason to speak 
of Tories during her reign. The secret name of 
Pocahontas was Matokas, which was concealed from 
the English through superstitious fear, and in the 
mythical story of ‘‘ Hiawatha” the same metonymic practice 
occurs, his real name being Tarenyawagon. A survival of 
the dislike to calling exalted temporal, and also spiritual, 
beings by their names, probably lies at the root of the 
Jews’ unwillingness to use the name of Yahweh (commonly 
and incorrectly spelt Jehovah*), and in the name “ Allah,” 
which is an epithet or title of the Mahommedan deity, and 
not the “great name;” whilst the concealment by the 
Romans of the name of the tutelary deity of their city was 
fostered by their practice, when besieging any place, to 
invoke the treacherous aid of its protecting god by offering 
him a high place in their Pantheon. And in the title of 
Eumenides, or the ‘ gracious ones,” given to the Furies by 
the Greeks, may be noted a survival of the verbal bribes 
by which the thing feared was “squared.” For example, 
the Finnish hunters called the bear “the apple of the 
forest,” “the beautiful honey-claw,” “the pride of the 
thicket ;” the Laplander speaks of it as ‘‘ the old man with 
the fur coat;” in Annam, the natives call the tiger 
“ grandfather,” or “lord;” and the Dyaks of Borneo 
speak of the small-pox as “ the chief,” or “ jungle leaves.” 

The confusion between ideas and objects which these 
examples illustrate is shared by us, although in a remote 
degree. If the initials of any well-known name are trans- 
posed, for example, let W. E. Gladstone be printed E. W. 
Gladstone; or if some familiar name is altered, for 
example, let John Bright be misprinted James Bright, it is 
curious to note how for a moment the identity is obscured 
in one’s mind. Another personality, indistinct and be- 
wildering, rises before us, showing how we have come to 
link together a man and his name even to the details of his 
initials. That which we feel momentarily the uncivilised 
feels constantly. He cannot think of himself, of his squaw, 
of his children, or of his fellow-tribesmen, apart from 
names which are more significant to him than ours are to 
us. With us the reason which governed selection is for- 
gotten or obscured, the physical features and conditions no 
longer correspond to ancestral names, but with barbarous 
peoples those features and conditions are more apparent. 
Besides which, children are often named by the medicine- 
man, and the name is thus endowed with a charm which 
may roughly be analogous to the halo round a name con- 
firmed by baptism to one simply recorded in the office of a 
Registrar of Births. 





* The peculiar feature of the Semitic languages is that the con- 
sonants are everything and the vowels nothing, every word con- 
sisting, in the first instance, merely of three consonants, which 
form, so. to speak, the soul of the idea to be expressed by that 
word. And as in ancient times the consonants only were written, 
the name Jehovah appeared as JHVH. Its exact pronunciation is 
utterly lost, and such veneration gathered round it that when the 
Jews came to it they substituted some other name—usually Adonai. 
Aftorwards, when vowels were added to the Hebrew text, those in 
Adonai, or its phonetic form Edona, were inserted between the 
letters of the sacred,name, and thus JHVH was written Jehovah. 








WE hear that Mr. F. Pitman, of Paternoster-row, is about to issue 
a Musicians’ Directory, under the patronage of Sir G: A. Macfarren. 
This ough6to be useful to musical societies and.concert-givers. 





NOTES ON FLYING AND FLYING- 
MACHINES. 


By Ricwarp A. Proctor. 


T would be difficult to say how many centuries have 
elapsed since the first attempt was made to solve the 
problem whether man can fly. Ages before the “ philo- 
sopher’s stone” was ever sought for, or before the problem 
of perpetual motion had attracted the attention of 
mechanists, men had attempted to wing their way through 
the too unresisting air, by means of more or less ingenious 
imitations of the pinions of birds or insects. It has even 
been suggested (see Hatton Turnor’s Astra Castra), that 
King David referred to successful attempts of this sort, 
when he cried, “O that I had wings like a dove, then 
would I flee away and be at rest.” But without insisting 
on this opinion,—which indeed may be regarded as not 
wholly beyond cavil,—we have abundant evidence that in 
the earliest ages, the same problem has been attacked, 
which the Aéronautical Society of Great Britain took in 
hand but a few years since, and which, still more recenily, 
the beleaguered Parisians sought earnestly, but in vain, to 
solve. 
By the invention of the balloon the problem of aérial 


Jloatation has been solved; but the problem which has 


hitherto proved so intractable, is that of aérial navigation 
or flight,—whether by means of flying-machines capable 
of supporting many persons at once, or by means of con- 
trivances enabling a man to urge his way alone through 
the air. There can be little question that this problem is 
one of great difficulty. It has, indeed, been long regarded 
by nearly all practical mechanicians as really insoluble. 
But of late years careful researches have led competent 
men to entertain doubts as to the validity of the objections 
which have been urged against the theory that it is possible 
for men to fly. Facts have come to light which seem, to 
say the least, highly promising. In fine, there are not a 
few who share the convictions of a recent president of 
the Aéronautical Society, that before many years have 
passed men will have learned how to navigate the air. 
The time may not be at hand, indeed, when Bishop 
Wilkins’s prophecy will be fulfilled, and men will call as 
commonly for their wings, as they now do for their boots ; 
but it does not seem improbable that before long the first 
aérial voyage (as distinguished from aérial drifting in 
balloons) will be successfully accomplished. 

It may be interesting to inquire, what are the principal 
facts on which this hopeful view of the long-vexed problem 
has been founded. In so doing, I shall have occasion to 
touch incidentally on the history of past attempts at flight ; 
and this history is, indeed, so attractive, that the reader 
may be disposed to wish that it were entered upon more at 
length. But my subject is such a wide one, that it will be 
necessary to avoid discussing, at any length, those strange, 
and sometimes apocrypbal narratives, which are to be found 
in the records of aéronautics. For this reason I propose to 
consider only such accounts of past attempts, as appear to 
bear on the subject of the actual feasibility of flying. 

In the problem of aérial navigation, four chief points 
have to be considered—buoyancy, extent. of supporting 
surface, propulsive power, and elevating power. At first 
sight, buoyancy may seem to include elevating power and 
supporting power, but it will be seen, as we proceed, that 
the term is used in a more restricted sense. 

In the balloon we have the perfect solution of the problem 
of securing buoyancy. The success with which men have 
overcome the difficulty of rising into the air is complete; 
and this being their first, and seemingly, a most important 
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success, we can perhaps hardly wonder that further success 
should long have been looked for in the same direction. 
The balloon had enabled men to float in the air; why should 
it not enable them also to direct their course through the 
air? The difficulty of rising into the air seemed, indeed, 
much the more serious of the two before the balloon had 
been invented ; and all who had failed in their attempts to 
fly, had failed in precisely this point. 

Yet all attempts to direct balloons have hitherto failed. 
It seems clear, indeed, when we inquire carefully into the 
circumstances of the case, that such attempts must neces- 
sarily fail. The buoyancy of balloons is secured, and can 
be secured, only by one method, and that method is such as 
to preclude all possibility—so at least it seems to me—that 
the balloon can be navigated. A balloon must be large,— 
many times larger than any machine to which it can be 
attached. If we take even the case of one man raised by 
a balloon, and inquire how large the balloon should be, we 
at once see how disproportioned the size of a balloon must 
needs be to the bodies of a heavier nature which it is in- 
tended to raise. We know that a man can barely float in 
water, so that he is about equal in weight to an equal 
volume of water. 
eight hundred times heavier than an equal volume of air, 
even at the sea-level, where the air is densest. So that the 
weight of a man is more than eight hundred times greater 
than that of the air he displaces. It follows that if a very 





car were fixed, while a heavy wind was blowing against the 
balloon. We know what the effect would be in this latter 


| case ; the balloon would soon be made a complete wreck : 
| and nothing else could happen in the former case. 


But it may be seriously questioned whether buoyancy is 
a desirable feature in any form of flying-machine. We have 
seen that a degree of buoyancy sufficient to secure actual 
floatation in the air is incompatible with aérial navigation. 


| We may now go further, and urge that even a less degree 


| machine. 


of buoyancy would be a mischievous feature in a flying- 
M. Nadar, the balloonist, makes a significant, 
though not strictly accurate observation on this point, in 


| his little book on flying. Passing through the streets of 


Paris, during the edileship of Haussman, he heard a work- 


; man call from the roof of a house to a fellow-workman 


below, to throw a sponge up. “ Now,” says Nadar, “ what 


| did the cunning workman, who was to throw the sponge up, 
| do? The sponge was dry, and therefore light and buoyant. 


Was it in this condition that he threw it up to his fellow? 


| No; for it would not have been possible to send it above. 


| the first floor. 


But a volume of water is more than | 
_on the house-roof?” 


light hollow vessel could be made, which should be more | 
than eight hundred times as large as a man, and which | 


could be perfectly exhausted of air without collapsing (a 


| which the aéronaut requires. 


thing wholly impossible), the buoyancy of that vessel would | 


barely enable it to support the weight of a man. But the 
balloonist is unable to obtain any vessel of this sort. He 
cannot employ the buoyancy of a perfect vacuum to raise 


But he first wets the sponge, and so makes 
it heavy ; and then, when it has been deprived of the light- 
ness which is fatal to flight, he throws it easily to his fellow 
M. Nadar infers, that the first 
essential in a flying-machine is weight. 

Now what is true in the above reasoning is that buoyancy 
renders flight—as distinguished from aérial floating—im- 
possible, or at least difficult. It is not true, however, that 
the flight of the wet sponge exemplifies the kind of flight 
The sponge, in fact, was 
neither more nor less than a projectile ; and most assuredly, 


| the problem of flight is not to be solved by making pro- 


him. What he has to do, is to fill a silken bag with a gas | 


lighter than air, but still not weightless, and to trust to the 
difference between the weight of this gas and that of the air 
the balloon displaces, to raise him from the ground. So that 
such a balloon, in order to raise a man, must be consider- 
ably larger than the hollow vessel just referred to. But 
further, the balloon must rise above the denser parts of 
the air; it must carry its own weight as well as that of 
the man ; the balloonist must take a supply of ballast ; and 
other like considerations have to be attended to, all of 
which render it necessary that the balloon should be larger 
than we have hitherto supposed. Apart, however, from all 
such considerations, we find the very least proportion 
between the size of the balloon intended to carry one 
person, and the size of the human body to be about as one 
thousand to one, Buoyant vessels constructed on such a 
scale must needs present an enormous surface ; and there- 
fore, not only must they strongly resist all attempts made 
to propel them in any direction, but the slightest wind 
must have more effect upon them than any efforts made by 
those they carry. As for any power which should avail to 
propel a balloon against a strong wind, the idea seems too 
chimerical to be entertained. Until men can see their way 
to propelling a buoyant body (one thousand times larger 
than the weight it supports), at the rate of fifteen or twenty 
miles an hour through calm air, they cannot expect even to 
resist the action of a steady breeze on a balloon, far less to 
travel against the wind. But even if it were possible to 
conceive of any contrivance by which a balloon could be 
propelled rapidly through calm air, yet the mere motion of 
the balloon, at such a rate, would sway the balloon from its 
proper position, and probably cause its destruction. A 
power which could propel the car of a balloon through calm 
air at the rate of twenty miles an hour, would cause pre- 
cisely the same effect on the balloon itself, as though the 


jectiles of our flying machines or of our own bodies, It 
may be, and indeed we shall presently see that it probably 
will be necessary, that some form of propulsion from a fixed 


| stand should have to be applied to the flying-machines of 


the future. But after such propulsion has been applied, 


| the flying machine must be supported in some way, not left 
| —as an ordinary projectile is left—to the action of unre- 
| sisted gravity. M. Nadar’s wet sponge is no anologue, 
| then, of the flying-machines we require. 


Before leaving the subject of buoyancy, however, it will 


| be desirable to inquire whether buoyancy is, in any marked 
| degree, an attribute of the flying creatures we are acquainted 


with—birds, bats, and insects. The structure of such 


| creatures has been supposed by some to be such as to secure 
| actual buoyancy, to a greater or less degree; and many 
| would be disposed, at a first view of the matter, to regard 


| that buoyancy is essential to flight. 





the hollow bones and the quill-feathers of birds as evidences 
I have even seen the 
strange theory put forward, that during life, the quills of 


| birds, as well as their hollow bones, are filled with hydrogen. 


“Flying animals,” says a writer in All the Year Round 
for March 7, 1868, “are built to hold gases everywhere— 
in their bones, their bodies, their skins ; and their blood is 
several degrees warmer than the blood of walking or 
running animals, their gases are probably several degrees 
lighter. Azote, or hydrogen, or whatever the gas held in 
the gaseous structures may be, it is proportionately warmer, 
and therefore proportionately lighter than air.” 

This of course is nonsense. But on a careful consideration 
of the structure of flying creatures, the hollow portions of 
their bodies will be found to fulfil a purpose quite distinct 
from that of imparting buoyancy. If we examine a quill, 
we find that the most remarkable feature which it presents 
to us, is the proportion which its strength, especially as 
respects resistance to flexure, bears to its weight. It would 
be difficult, indeed, to construct any bar, or rod, or tube, 
of the same length and weight as a portion of a bird’s quill, 















































472 


* KNOWLEDGE -e 





{[Junz 27, 1884, 














which would bear the same pressure without perceptible 
flexure; and it is scarcely conceivable that any structure 
appertaining to a living creature could possess greater 
strength with an equal degree of lightness. In the hollow 
bones, again, we see the same association of strength and 
lightness, Precisely as a tubular bridge, like that wich 
spans the Menai Straits, is capable of bearing far greater 
strain than a solid metal bar of equal weight and length, 
so the hollow bones of birds are far stronger than solid 
bones of equal weight would be. We see, then, that light- 
ness is secured in these parts of a bird’s structure. But 
lightness and buoyancy are different matters. We can 
understand that it is absolutely essential that the weight 
of a machine intended for flight should be as small as may 
be, due regard being had wo strength and completeness. 
But there is little in the structure of flying creatures, 
which points to buoyancy as a desirable feature in a flying 
machine. 
(To be continued.) 








PLEASANT HOURS WITH THE 
MICROSCOPE. 
By Henry J. Srack, F.G.S., F.R.M.S8. 


FEW days ago, on stroking a pet cat, a little round 
swelling was felt, and at once suspec'ed to be what 
it proved, a tick of the Ixodes sort. P+ rsens living in the 
country near open heaths or woods often find dogs, cats, 
and other animals infested with creatures of this kind, 
which attack them as they wander through furze or brush- 
wood. The females are the assailants, «nd if it were 
correct to speak so of eyeless animals, they might be 
described as waiting in the herb-ge on the look-out for 
, such prey. At certain times and )Jaces these creatures 
swarm, and thousands can never find an opportunity 
of exchanging their parasitism upon plants for a feast 
upon animals. In a young stage, Mrs. Dog Tick 
is of pin’s head proportions, but if lucky enough to 
get on to an animal she fortwith buries her proboscis 
in its. skin, and devotes the remainder of her days to 
sucking, growing, and maturing her egg., which are very 
numerous. She soon swells out to the size of a pea, and 
even bigger. She is anchored so tightly to her victim, and 
her, skin is of such leathery toughness, that even when she 
is within reach of claw or mouth she ix not likely to be 
displaced. Such an accident is also rendered Jess probable 
by her habit of selecting a spot the animals cannot reach. 
One or two of them do not seem to occasion their vistims 
much aunoyance, but when they swarm, they are very mis- 
chievous, the irritation they set np producing constitutional 
disturbance, accompanied with u'cerations. 

Upon cats and dogs the writer has usnally found what 
he believes is “generally known” as the Doz Tick, and on 
one, occasion only a specimen of Javdes marginatus, as 
figured in Andrew Murray’s “ Economic Entomology.” In 
Murray's book Jxodes erinaceus is snid to be commonly 
mistaken for J. ricinus, and he considers it the one 
* generally known” as the Dog Tick, but his figure refers 
to a different species to what | have found on that animal. 
The ‘ Micrographic Dictionary” describes J. ricinus as 
having the “ body oval ; in the gorged condition becoming 
globular, and blackish violet ; Jegs and appendages brown.” 
It also states that J. Dugessii is found on dogs, and it 
figures it of a leaden blue tint, but omits what is charac- 
teristic of all the family, the hard, brown, chitinous shield, 
or carapace, on the back, behind the head. The Ixodes have 

all a very remarkable piercing, anchoring, and sucking 











mouth-apparatus. It consists of a central rostrum and 
two mandibles closing upon it, and all barbed to give 
the creature a firm hold. Two palpi, when folded 
together, can enclose the barbed organs, and are 
opened widely when they are inserted in their victim’s 
skin. A moderate-sized specimen is about a quarter of an 
inch long from the top of the rostrum to the end of the 
abdomen. The eight legs are crowded together just below 
the head. At each side, behind the last legs, is a stigma 
of elegant pattern, and at about one-third up the abdomen 
(underside) is an organ supplied with numerous tubes like 
spinnerets. The legs are terminated with two claws and 
a caruncle. The colour of those the writer has found is a 
sort of drab, sometimes inclining to bluish. Specimens 
mounted in balsam turn reddish brown. The species J. 
marginatus has a half-round narrow moulding of lighter 
colour round the abdomen. 

Although these animals are not, like many of the mites, 
difficult to investigate on account of size, their internal 
organs require for their display more skill than any beginner 
is likely to possess, and they are certainly not desirable 
creatures to commence with. What is easy is to slit up the 
tough skin with fine scissors, and squeeze all the insides out 
by pressure between blotting-paper. The mouth organs 
make a good object when separated. The stigmas must be 
cut out and freed from fat and other matter by scraping 
with a fine knife, such as surgeons use for operations on the 
eye, and washing with water and a small, soft brush. They 
can then be soaked in carbolic acid, and mounted in 
Canada balsam. The organ in the abdomen can be treated 
in the same way. . 

Mr. Michael, in his valuable work ‘The British 
Oribatide,” lately issued by the Royal Society, doubts the 
so-called stigmata of the Acarina having respiratory func- 
tions, and supposes they are sense organs. The reader who 
wishes to pursue this question, may be referred to the 
important reasons he adduces in support of that opinion. 
In the Ixodes genus the stigmata are very different in ap- 
pearance from those which he figures of the Oribatide, but 
their functions may be identical, and, as will be shown, 
their structure is very complicated. The only popular or 
generally accessible work on these Acarina is that of 
Andrew Murray,* and it is much to be regretted that he 
did not live to continue his studies of them. 

The order Acarina contains a great number of small 
creatures more or less related to spiders, but differing from 
them by the abdomen not being joined to the thorax by 
a narrow attachment, or segmented, as in the scorpions. 
The Acarina have eight legs in their adult stage. They are 
divided into numerous groups, about which the different 
authorities have not yet agreed. The Ticks (Jxodes) are 
not difficult to recognise when any one of them has been 
seen; but it should be borne in mind that the so-called 
Sheep Tick is not related to the Ixodes Ticks, but is a true 
insect belonging to the diptera (Jelophagus). 

The Ixodes Ticks, the gnats, and the bed bugs, are all 
provided with mouth-organs especially adapted to pierce 
the skin of various animals and suck their blood, and yet 
millions have to pass their lives without any opportunity of 
enjoying such food. A great many of the ticks must either 
continue vegetarians, as they are said to be in their baby- 
hood, or pass their adult days in along fast. Myriads of 
gnats swarm in localities, including desert islands, where 
there are no animals for them to torment, and the common 
bug will multiply in uninhabited houses without a chance 
of enjoying itself at the expense of human beings. With 
regard to the ticks, although particular kinds attack certain 








* “Economic Entomology.” 
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animals by preference, only a few seem confined to one 
sort. Many will assail the human species if they find an 
opportunity, and the Indians say of an American species, 
I. bovis, “ bite all same as a piece of fire.” J. transversalis is 
a little comical kidney-shaped thing that devotes its atten- 
tion to serpents. The male of these creatures is by no 
means the equal of his wife. Murray says of him, “his 
mission is done as soon as he has impregnated the female, 
and he may go about his business and die as soon as he 
pleases, Nature has no further use for him, but the female 
has still to lay her eggs, therefore she must be fed.” How 
does she get on if she cannot attach herself to any animal ? 
Can she bring up a family as a vegetarian ? 

It is difficult to pull an Ixodes out of the skin of a cat 
or dog without breaking off part of the barbed, piercing 
tools, and if much remains behind it may make a sore. 


-~ Ph oe ge 


Fig. 1. Rcestrum and one mandible of Ixodes marginatus x 320. 


The annexed sketch (Fig. 1) shows the rostrum and one 
of the two (so-called) mandibles of Jxodes marginatus, 
magnified 320 times linear. The stigma looks to the naked 
eye a little brown spot about 1-80th of an inch in diameter. 
Under a magnification of from 50 to 100, its markings bear 
a rough resemblance to those of one of the circular diatoms, 
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Fig. 2, Network in Stigma of Ixodes—Dog-tick x 600. 
but an oil immersion 1-12th focussed carefully down, first 


brings into view a network of cells as shown in Fig. 2, 
Five rows of these are concentrically disposed round a 





central part in which no definite structure is discernible. 
Focussing lower gives a view of the interior of the cells, 
the walls of which may be corrugated, and seem to be 
supplied with numerous +mal] projections, These remarks 
are made chit fly to suggert further investigation. What- 
ever may be the use of these organs, they »re elegant and 
complicated structures, and the details could only be made 
out by many careful dissections and the use of high powers. 





ErratumM.—In last paper, p. 431, line 2, read ‘‘eymes” fer 
‘* exuves.” 








ELECTRIC PKOJECTORS ON BOARD 
YaCHTS.* 


E learn frem our contemporary Le Yacht that the 
Julie }as Jast summer made a voyage in very intri- 
cate navigation, and by the use of an electric light eon- 
densed into a powerful beam, has been enabled to continue 
her course after dark, when otherwire she must have 
anchored, or run very considerable risks. The electric 
apparatus consists of a Gremme dynamo, of the type A B, 
giving a current of 25 ampéres and an electro motive 
force of 50 volts, It is driven by a Brotherhood engine 
having cylinders 4 in, in diameter, and running at 900 
revolutions, The two are mounted vpov one bedplate 
fixed upon the bridge in a box, so that they are easily 
accessible and under perfect control. The installation 
weighs 1,080 ]b., and was supplied by Messrs, Sautter, 
Lemonnier, & Co. 

A Mangin projector is employed with an aplanatic mirror 
153 in. in diameter. It is suspended by a block from the 
mizen-mast, and is held by two branches jointed to the 
bridge in such a way that it can sweep 270° without the 
steeisman being inconvenienced by the light. The lamp is 
automatic, of the Gramme pattern, and takes carbons: of 
13 mm. in diameter. The beam proceeding from the pro- 
jector is very bright; under favourabie conditions it 
renders obj-cts visble at a distance of 2} miles, and its 
intensity may be placed at five million candles, when ‘in its 
most concentrated form. It can, however, be spread over 
a wider field when desirable. 

The Julie entered the basin at Ostend at 8.45 p.m., 
on July 14, 183, and then the light was set in action. 
By its aid, as no pilot was to be found, the vessel was 
steered between the moles, and right up the centre of 
the channel into the harbour, although no one on 
bo»rd was acquainted with the navigation. On the 
20th she left Rot'erdam at two o'clock to go to Amster- 
dam by the Yssel and the Amstel, through the fertile 
country of Gouda. The canal was entered at seven 
o'clock, and its difficult navigation commenced. The 
shallowness of the channel, and its numerous turnings 
greatly interfered with the progress, while at each 
sharp corner the steam capstan had to be employed. At 
9.30 the electric lamp was lighted, and, thanks to itsillumi- 
nation, the voyage was continued through more than twenty 
bridges and locke, without any accidents, to Amsterdam. 
A somewhat grotesque phenomenon was noticed. The 
animals in the pastures upon the borders of the eanal 
awoke and stared at the vessel, and in their eyes there was 
seen the reflection of the light which took different tints 
according to the kind of avimal. At certain times it 
seemed as if they were the signal lights of boats approach- 
ing in the opposite direction. The vessel left Amsterdam 
at 8 pm. on the 27th by the North Canal, whose dimensions 





* From Engineering. 
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recall those of the Suez Canal. At 9 p.m. the lamp was 
lighted, and the beam being elliptical, the two banks were 
illuminated for a hundred yards before and behind the 
bows, 

In every case the employment of the electric light was 
a success. In the previous summer Mr. Gaston Menier 
found many instances, in the course of a cruise on the 
coast of Normandy, where the electric light was most 
useful, if not indispensable, as in the entry of ports, and 
the navigation of tortuous channels, and the like. The 
state of the sky has an important effect upon the pene- 
tration of the light. A calm dark night is the most 
favourable season, and any general illumination in the 
atmosphere diminishes the intensity proportionably. The 
annexed diagram, drawn by Mr. Menier, represents gra- 
phically the intensities produced by the luminous beam, 
the eonditions of power and distance remaining constant. 














The eye perceives an object by the light which is reflected 
by that object. In the case we are considering that object 
receives and reflects the light of the luminous source, and 
the light diffused in the atmosphere. The object therefore 
should be the more visible the more luminous is the atmo- 
sphere, but, as a matter of fact, it is the contrary which 
happens. In reality our eyes behave like lenses ; they per- 
ceive all the light reflected in the field of vision, and that 
in proportion to the surfaces illuminated. As the object 
occupies but a very small extent of the field of view of 
our eyes, the light which it reflects finds itself swamped in 
the light emitted by the atmosphere, and which, although 
feeble, acts over the whole area of the eye. It results that 
when the atmospheric light is augmented it acts over the 
whole circle of vision, and consequently more powerfully 
than the intensity of the light reflected from the illuminated 
object. 

From a military point of view this fact is important, 
because it permits of torpedo-boats being discerned at a 
greater distance on a dark night, whereas on a bright night 
they will be seen later. The state of the weather makes a 
great difference. The slightest fog diminishes greatly the 
visibility, because the vesicles become lighted up and diffuse 
the rays, putting the observer under unfavourable conditions. 
In any case the electric light is a most valuable agent, 
even if it does not furnish absolute safety against night 


attacks. 








THE ENTOMOLOGY OF A POND. 
By E. A. Butter. 
THE MIDDLE DEPTHS (continued). 


fo heeene large and important group of water-beetles now 
calls for notice. They are readily divisible into two 
sections, which differ considerably both in structure and 
habits. One of these, called the Hydradephaga, is a car- 
nivorous group, and contains, along with a multitude of 





minute species, some large and highly-predaceous insects. 
They are, in fact, the aquatic representatives of the most 
highly carnivorous of all the Ooleoptera, the active and 
rapacious ground-beetles, which are, to beetles generally, as 
lions, tigers, wolves, and jackals are to the rest of quad- 
rupeds. The Hydradephaga, therefore, are to the ground- 
beetles as seals, sea-lions, and walruses are to the above- 
named terrestrial carnivora—viz., a section of the group 
specially modified for an aquatic existence, and having as 
their appointed duty the repression of the superabundance 
of aquatic life, just as their terrestrial brethren do 
their best to prevent an excess of population on land. 
This function they fulfil admirably, for they are extremely 
voracious, especially the larger kinds—e.g., one large insect, 
found on the Continent, was observed on one occasion to 
devour two frogs within the space of forty hours. They 
will also attack young fish, as well as other insects. The 
other group, called the Philhydrida, contains fewer large 
and conspicuous insects, though one of its members is the 
largest of all our British water-beetles ; they are to a great 
extent vegetarian in diet, at least in the perfect state, and 
so remind one of the dugongs and manatees of the mam- 
malian world. To gain a clear notion of the difference 
between these groups, it will be well to consider a typical 
example of each ; fortunately there are two large insects 
which are common and well-known, and will very well 
serve to illustrate the points of distinction. They are 
the Water-beetles, par excellence, Dytiscus marginalis and 
Hydrophilus piceus. The former is the carnivore and the 
latter the herbivore, for which reason Dytiscus is eschewed 
and Hydrophilus welcomed as an inhabitant of an 
aquarium, 

Looking first at the general appearance of the two insects, 
we see that while both are of an oval shape, an obvious 
advantage to creatures that have to cleave their way 
through the water, the former is a good deal flattened and 
the latter more convex ; in colour, too, they differ, Dytiscus 
being olive brown with a yellow border, and Hydrophilus 
uniformly black or olive-black, a difference which is hinted 
at in the specific names “marginalis” and “ piceus.” 
Descending now to structural details, we find the greatest 
differences in the appendages of the head (Fig. 1). In the 
carnivore the antenne are long and thread-like, but in the 
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Fig. 1.—Heads of (A) Dytiscus and (B) Hydrophilus. 
a. Antenne. b. Maxillary palpi. 


herbivore short and clubbed ; this point, however, may not 
be made out at a first glance, as Hydrophilus frequently 
carries its antenne packed away close to the body out of 
sight, and flourishes instead a long pair of thread-like 
organs very similar in appearance to the antenne of 
Dytiscus, but different in function, differently placed, and 
composed of fewer joints. These organs are the maxillary 
palpi, and are attached to the maxille or secondary jaws, 
and correspond to the organs terminating in a hatchet- 
shaped joint we referred to when considering “ ladybirds.” 
Dytiscus has similar organs, but not so conspicuously 
developed, and hence they are apt to escape observation, 
the long, thread-like antenne being the first things to 
attract attention. 
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Examining now the legs in our two typical insects, we 
see that while the hind pair in each are fringed with hair, 
and compressed so as to become natatorial, this modification 
is carried out most completely in Dytiscus; again, whilst 
the first two pairs are near together in the brown beetle, 
and the third is placed much farther back, thus giving 
plenty of room for an extended backward and forward 
movement in swimming, those of its black cousin are much 
more regularly disposed. There is a curious point about 
the hind legs that deserves notice. In beetles, generally, 
the legs are attached to the body by a rounded joint, which 
is “let in” to a corresponding perforation in the chitinous 
armature with which their under surface is protected; and 
is capable of more or less free movement therein, an 
arrangement which permits motion of the legs in various 
directions. If now the hind legs of Dytiscus be compared 
with those of other beetles, this basal joint seems to 
be wanting, and the leg therefore seems to have one joint 
fewer than usual. But it will be observed that each leg is 
attached to a broad plate (Fig. 2), the pair of which stretch 
right across the body, and are prolonged in the centre into 
a bifid spine, which is differently shaped in different species. 
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Fig. 2. Part of hind-legs of Dytiscus. a. Coxa; b. thigh. 


Now these plates are really the much-expanded and greatly- 
modified cow, or basal joints above-mentioned. Their 
enormous enlargement provides a large area for the attach- 
ment of the muscles that move these limbs, and thus enables 
vigorous and powerful strokes to be made, though their 
immobility considerably impairs the freedom of movement 
of the limbs, and in fact limits it to the horizontal strokes 
which are most useful in swimming. The coxe of Hydro- 
philus also are considerably enlarged, but do not attain the 
proportions of those of Dytiscus. The former, moreover, 
may be said to paddle rather than swim, moving its legs 
alternately, while the latter moves them both together, like 
a frog. Thus, in every respect Dytiscus is of the two much 
the better adapted for an aquatic life. Though the smaller 
insect, too, it has been known to attack and make a meal of 
its black cousin. 

The distinctive peculiarities which characterise these 
two insects are exemplified more or less clearly in the 
majority of the members of the two groups. <A large 
number of the Philhydrida, however, have ordinary ambu- 
latory legs, and, indeed, are more given to crawling over 
subaqueous plants than to independent swimming, and 
some of the Hydradephaga even are somewhat similarly 
circumstanced, while the Gyrinide, which also belong to 
this group, are, as we have already seen, an exceedingly 
aberrant family. 

A practical difficulty now suggests itself. Here are air- 
breathing creatures which spend their existence almost 
wholly in the water ; how is their respiration to be con- 
ducted? It is well-known that the air necessary for the 
oxygenation of an insect’s blood is taken in, not at the 
mouth, or any other part of the head, but through certain 
openings in the sides, which lead by short tubes to two 
long ones running the whole length of the body and 





sending out branches to the different parts. If an insect 
be cut open, these tubes appear as so many minute silvery 
threads, branching sometimes like the roots of a tree. Most 
of the spiracles, or entrances to these tracheal tubes, are, in 
beetles, situated on the upper surface of the back, under 
elytra and wings. The back is flat, and the elytra being 
somewhat arched, but fitting closely to the body at their 
outer edges, except at the extreme apex, a hollow chamber 
is thus formed over the spiracles, which can be filled with 
air, but to which the water has no access. In order to 
breathe, therefore, the insect repairs to the surface, and, 
thrusting the tip of its body just out of the water, with 
head sloping obliquely downwards, balances itself by means 
of its outstretched oars, whilst it receives the outer air into 
its air-chamber. The supply thus taken in enters the 
spiracles as required, and is sufficient to meet the demands 
of the insect for some time, so that it is perfectly free to 
enjoy its subaqueous life till the complete vitiation of this 
store renders another visit to the surface necessary. An 
advantage following this arrangement is that the wings are 
always kept dry and ready at any moment to bear their 
owner per auras, if the spirit of migration should come 
upon it. A similar arrangement holds good for the bugs 
described in the last paper, as well as for the Gyrinid. 


(To be continued.) 








SEA-CLOUDS.* 
By RicHarD J&uFFERIES. 


AR out over the sea there is a peculiar bank of 
clouds. I was always fond of watching clouds; these 

do not move much. In my pocket-book I have several 
notes about these peculiar sea-clouds. They form a band 
not far above the horizon, not very thick but elongated 
laterally. The upper edge is curled or wavy, not so heavily 
as what is called mountainous, not in the least threatening. 
This edge is white. The body of the vapour is a little 
darker, either because thicker, or because the light is re- 
flected at a different angle. But it is the lower edge 
which is singular; in direct contrast with the curled or 
wavy edge above the under edge is perfectly straight 
and parallel to the line of the horizon. It looks as if 
the level of the sea made this under line. This bank 
moves very slowly—scarcely perceptibly—but in course of 
hours rises, and as it rises spreads when the extremities 
break off in detached pieces and these gradually vanish. 
Sometimes when travelling I have pointed out the direction 
of the sea, feeling sure it was there, and not far off, though 
invisible on account of the appearance of the clouds, whose 
under edge was cut across so straight. When this pecu- 
liar bank appears at Brighton it is an almost certain sign 
of continued fine weather, and I have noticed the same 
thing elsewhere ; once particularly it remained fine after 
this appearance despite every threat the sky could offer of 
astorm. All the threats came to nothing for three weeks, 
not even thunder and lightning could break it up,— de- 
ceitful flashes,” as the Arabs say ; for, like the sons of the 
desert, just then the farmers longed forrain on their parched 
fields. To me, while on the beach among the boats, the 
value of these clouds lies in their slowness of movement, 
and consequent effect in soothing the mind. Outside the 
hurry and drive of life a rest comes through the calm of 
nature. As the swell of the sea carries up the pebbles, and 
arranges the largest farthest inland, where they accumulate 
and stay unmoved, so the drifting of the clouds, and the 





* From an article on “ Sunny Brighton” in Longman’s Magazine. 





476 


- KNOWLEDGE -« 


[June 27, 1884. 








touch of the wind, the sound of the surge, arrange the 
molecules of the mind in still layers, It is then that a 
dream fills it, aud a dream is sometimes betier than the 
best reality. Laugh at the idea of dreaming where there 
is an odour of tar if you like, but you see it is outside 
intolerable civilisation. It is a hundred miles from the 
King’s-road, though but just under it. 








THE INTERNATIONAL HEALTH 
EXHIBITION. 
v. 


E:now come to a consideration of the final exhibits in 
the “Doulton section,” viz., those which are con- 
cerned with the so-called “sanitary ware” and “ filters.” 





instantaneous water heater. We take it for granted that 
we are addressing a majority of our readers—those who 
cannot or do not care to undergo the ordeal of a cold- 
water bath in winter. The instrument provided by 
Messrs. Doulton to meet this want, is shown at Fig. 8. 
It consists of an outer case of copper, which contains 
a coiled flattened tube of large calibre of the same metal. 
Cold water is permitted to pass into this tube from a 
tap attached to one side, and a kind of Argand flame, 
composed of several jets of gas circularly disposed, is 
then lighted from beneath. The coiled arrangement is so 
constructed as to offer the largest possible warming surface, 
and, as the gaseous fumes do not come into contact with 
the water at any time, an intensely heated and pure bath 
may be relied upon at the shortest possible notice. It is 
estimated that thirty gallons of water can be heated in 
this way in about ten minutes, and when we bear in mind 
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HARGING INTO SEWER » 


Fig. 10. 


For the sake of convenience we shall here ccnfine our obser- | 


vations to the former, and notice their types of filter when 
we come to speak of water and water sup)lies. 


yo= WATER 
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The value of the bath in houses where easy access cannot 
be gained to some good public institution, need not be 
insisted upon. What, however, is of importance here is 
that a comfortable bath may be obtained by most persons 
without much ado through the use of the “ Lambeth” 


| heater may be seen in action 
| and so full of interest to the 


| partment, that we would like 
| to draw special attention to 


| turn. 
however, 


| more 
| Fig. 9 shows the “ Lambeth” 
| patent 
| which includes a slop-sink, 
| urinal, and closet. 


in addition to the inconvenience attendant upon hot-water 
pipes, and sources of possible contamination which are thus 
got rid of, we may confidently leave this simple yet effective 


| instrument to assert its own virtues to those who are inte- 
| rested in this portion of domestic economy. 


The instantaneous water- 
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in the Sanitary-ware Annexe, 


health inspector is this de- 


each and every article in 
We cannot do more, 
than devote a 
passing word to some of the 
important exhibits. 





combination closet, 


It is so 
constructed that all the parts 
may be rapidly inspected and cleaned, whilst offensive 
accumulations become impossible. A small quantity 
of water, about l3in. in depth, remains constantly 
within the basin, and as the superficial area of this water 
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is equal in size to the seat, the risk of soiling the latter is 
reduced toa minimum. Attention may be here drawn to 
the “vacuum” water-waste preventer, which has been 
specially designed to work with the patent automatic flush 
apparatus of Messrs. Doulton. Its value rests chiefly in 
the fact that it cannot get out of order (as it does not con- 
tain any discharge-valves) through internal gatherings of 
foreign particles, such as straw, leaves, &c., and that a flush 
of two gallons is secured, without having to hold the 
chain, which becomes greatest at the end of the discharge. 
The apparatus is fixed above the closet or sink, as shown 
at Fig. 9. 

One of the greatest advances, however, which has been 
recently devised in sanitary ware, is Messrs. Doulton’s 
patent automatic flush tank. The principle upon which 
this tank is constructed may be gathered from the sectional 
views here given (Figs. 10 and 11). It provides for the 
constant and effectual flushing of drains, and thus prevents 
the accumulation and decomposition of waste products, and 
the consequent generation of impure exhalations therefrom. 
The benefits that are to be derived from such an apparatus 
do not need to be dwelt upon, as they are sufficiently self- 
evident to be beyond dispute. Fig. 10 shows the applica- 
bility of the flush tank to household requirements. It may 
be here observed that provision is made for the collection 
and disposal of surface drainage, rain-water, and the dis- 
charges from baths and sinks. The smallest quantity of water 
suffices to start the syphon, and the flushing is automatically 
accomplished with enormous power. Fig. 11, shows how 
the accumulation of grease from sinks is effected in a novel 
yet simple way ; advantage is taken of the specific gravity 
of the grease. The separation is thus described by Messrs. 
Douiton in their illustrated catalogue and price list, p. 32. 
“This tank is so constructed that the passage of any grease 
to the drain is rendered impossible, and thus a hitherto in- 
surmountable difficulty has been overcome. The action is 
as follows :—The discharge from sink passes into the tank 
A, and when a sufficient head has been obtained to force 
the trap D the syphon action is set up, and continues until 
the water reaches the level of the bell mouth F F, but as 
there is an outer casing, F, open at the top, which descends 
some inches further down into the tank than F F, the 
grease—at all times floating—never reaches the outlet, and 
can be periodically removed. The water and sludge alone 
are sucked under the bottom of the casing E, the grease 
being left.” 

A description of the large variety of sanitary wares exhi- 
bited by Messrs. Doulton would require a treatise of itself to 
embody even a brief outline of each class of goods displayed, 
so that the utmost we can do here is to direct the attention 
of our readers to other things which we are precluded from 
reviewing for want of space. Before we leave the sanitary 
annexe let us look for a moment within the screened com- 
partment there lodged. The automatic flushing apparatus 
may there be seen in working order, as applied to a large 
three-seat trough closet adapted for use in schools, factories, 
and public places. A visit should also be paid to the 
adjoining lavatory immediately outside of the Central 
Gallery, which, together with all the lavatories in the Exhi- 
bition, has been specially fitted up by Messrs. Doulton & Co, 
Whether viewed from an artistic, economic, or strictly 
utilitarian point of view, we are confident that every one 
will agree with us in assigning to this eminent firm the 
highest place of honour for innovations and improvements 
in household sanitary ware. 

But we would be sorry to bid Messrs. Doulton adieu 
without according to them a vote of thanks in the in- 
terests of laboratory workers, both in the physical and 
natural sciences, In the filter annexe there are numerous 





articles which deserve more than ordinary notice. The 
annoyance of imperfect stoppers, corks, &c., to apparatus 
such as chemical vessels, laboratory sinks, &c., is entirely 
avoided in the perfectly fitted acid-proof ground stoppers 
of stoneware. The retorts, stills, &c., of which Fig. 12 


Fig. 12. 


shows an example, remind us that results of great im- 
portance to the investigator become more and more pos- 
sible to him who employs the most perfect instruments 
2D in his researches. We must not, how- 
ever, linger much longer in this section ; 
we shall return to it ere long to examine 

the filters and cisterns. 

Fig. 13 shows a stoneware incor- 
rodible cottage pump, and all we can 
say about it is that the name of this 
instrament is most appropriate, and 
that the application of pottery to this 
department is one which we would 
strongly recommend to the careful con- 
sideration of all those who depend upon 
a well or spring water-supply, and the 

maintenance of healthy habitations in the country. 








Tue seventy-fourth annual meeting of the Swedenborg Society 
was held at 36, Bloomsbury-street, London, on Tuesday, the 17th 
inst., the Rev. J. Presland presiding. The report of the Committee 
states that 2,387 volumes of the works of Swedenborg have been 
sold, and 1,287 presented during the year. The Free Libraries of 
Cheltenham, Gateshead, and Newcastle-on-Tyne have received 81 
volumes, and various other Institutions and Societies 178 volumes. 
In the Transvaal, New Zealand, Canada, and Sweden, a consider- 
able number of volumes have been put in circulation. A gentleman 
residing in Dinapore has distributed a number of copies of the late 
Mr. Dadoba Pandurung’s “ Reflections respecting the Works of 
Swedenborg.” Copies of the works in English had been presented 
to Baboo J. K. Mukharji (a large Zemindar or landlord), for a large 
free library, which he has founded at Uttarpara, near Calcutta. 

At the ordinary meeting of the Geological Society on June 11, 
Mr. H. J. Eunson, F.G.S., read a paper on the ‘‘ Range of the Palzx- 
ozoic Rocks beneath Northampton.” In two borings made near 
the town by the local water company, after passing through 738 
feet of the upper, middle, and lower lias, a series of conglomerate 
sandstone and marls were found resting on an eroded surface of 
carboniferous dolomite, passing into the usual fossil-crowded lime- 
stone. 46 feet of carboniferous strata were drilled, and the boring 
was discontinued at 851 feet. A second boring at a place ealled 
Gayton, after passing through various strata, came upon an eroded 
surface of carboniferous limestone at a depth of 699 feet. In this 
fossils were found down toa depth of 889 feet, the boring being 
continued to a total depth of 944 feet. At Orton, near Kettering, 
a boring was made through white lias, rheetic, sandstone, and 
breccia, into quartz-felsite in a futile search for coal. As none 
was found down to a depth of 789 feet, the boring was dis- 
continued. 
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DICKENS’S STORY LEFT HALF TOLD. 
By Tuomas Foster. 


N “Leisure Readings” the fifth volume of the Kyow- 
LEDGE Liprary Series I have dealt with the ‘‘ Mystery 
of Edwin Drood” somewhat after the scientific manner. 
The problem seems to me well worth considering by all 
who love Dickens for the simple reason that once it is 
solved—as I am sure it can be and has been—the incom- 
plete work need no longer be left unread, as it has been by 
many lest an interest which cannot be satisfied should be 
excited. I now add some remarks suggested chiefly by a 
recent rather feeble article on the subject in the Cornhill 
Magazine. 

The “ Mystery of Edwin Drood” is regarded by many 
as the least interesting of Dickens’s novels, though many, 
among others the poet Longfellow, recognised it as giving 
promise of being among the very finest of his works. I 
am convinced that the want of interest complained of is in 
reality due to an entire misapprehension of the nature of 
the mystery from which the story takes its name. The 
idea entertained by the average reader (whose ways 
Dickens thoroughly understood) is naturally that the 
mystery is of a commonplace kind. Edwin Drood has 
been murdered, they suppose, by Jasper. This is too obvious 
they conceive to leave any real mystery. And truly the 
story would be uninteresting enough—however sensational 
—if this were its main drift. No one could care parti- 
cularly to learn how the murder had been committed 
or the body disposed of, even if Dickens had left either 
point much open to doubt. Nor would there be much 
interest in noting how the murder was to be detected, even 
if he had not clearly shown—and even told Forster—that 
the ring given to Drood by Mr. Grewgious was to bring 


Jasper to punishment, being on the body which Jasper 
consigned to quicklime that flesh and bones and clothes 


might all by destroyed. Of course the love scenes con- 
nected with the story would have given it interest—thinks 
the ordinary reader—as the story advanced towards its 
close. But the mystery of Edwin Drood was no mystery 
at all, for the average reader. 

To any one, however, who has studied the development 
of Dickens’s work, or who has noted how in his later 
stories certain ideas were more and more dwelt upon, and 
certain devices more and more relied upon for misleading 
the ordinary and interesting the thoughtful reader. The 
“* Mystery of Edwin Drood” not only promised to be but 
is a most interesting story. One can tell what the real 
nature of the mystery is, but it is no commonplace mystery 
as commonplace readers imagine. Ina recent number of 
the Cornhill Magazine the commonplace solution of the 
mystery is given. I propose here to examine the story 
from this point of view, beginning with the interpreta- 
tion of the matter of the ring, which undoubtedly gives 
the correct clue, though many have been deceived by it. 

A jewelled ring is given by Mr. Grewgious to Edwin, 
which he was either to give to Rose or return to Mr. 
Grewgious, according to the event of his interview with 
Rose. He decides to return the jewels to Mr. Grewgious. 
“Let them be,” he thinks, “Let them lie unspoken of.” 
“ However distinctly or indistinctly he entertained these 
thoughts, he arrived at the conclusion, Let them be. 
Among the mighty store of wonderful chains that are for 
ever forging, day and night, in the vast ironworks of time 
and circumstances, there was one chain forged in the 
moment of that small conclusion, riveted to the founda- 
tions of heaven and earth, and gifted with invincible force 
to hold and drag.” 





How obvious to the ordinary reader the interpretation 
of this! ‘ We know,” says the Cornhill writer, “ that 
Jasper had a precise knowledge of Edwin’s jewellery, and 
exactly in accordance with that knowledge, Edwin’s watch, 
chain, and shirt-pin were found at the weir. But Jasper 
could have had no knowledge of the ring, kept as it was 
in a case in Edwin’s breast, unless indeed he examined his 
pockets after despatching him; which is unlikely, as 
plunder was by no means his object. It is almost certain, 
then, that the ring was buried on the body, and even if the 
action of the quicklime could destroy the case and the 
gold setting of the stones, it could not possibly affect the 
stones themselves, which were diamonds and rubies. These 
Mr. Grewgious could readily identify, and Bazzard could 
prove that the ring was delivered to Edwin. The ring or 
the stones, once found and identified, the accumulated 
evidence of Mr. Grewgious, Mr. Datchery, Durdles, 
Deputy, Mr. Crisparkle, Rose, and the opium-woman, 
would, we think, assuredly convict Jasper of Edwin 
Drood’s murder, while his conscience-stricken appearance 
at the prospect of detection, when the first breath of sus- 
picion fastened on him, would at once popularly condemn 
him.” 

All this is so obvious that one wonders how even a 
common-place reader can have imagined for a moment that 
Dickens would have introduced so common-place a feature 
into what he clearly intended to be an impressive story. 
So well worn an incident as the detection of a murder by 
some piece of jewellery or the like, remaining when body 
and clothes were destroyed by quicklime, would not have 
been introduced by Dickens at a time when, as we know 
from his letters and life, he recognised keenly the necessity 
for novel and striking points in the novel he was writing. 

It is, as I have said, the idea that the “ Mystery of 
Edwin Drood ” was constructed on such commonplace lines 
which has led mnany, even among professional critics, to 
regard the novel as uninteresting. To one who feels the 
sort of end towards which the story was really tending, it 
is—even unfinished—among the most interesting of all 
the stories Dickens ever wrote. Studied in its true light, 
the story may be regarded as really telling all we need 
know to enjoy every page and every line ; though the very 
interest thus found in it makes us the more regret that 
Dickens did not live to finish it. Though the actual end 
of the story is obvious to true students of Dickens (not 
obvious in the way suggested by the Cornhill writer), its 
very obviousness makes the mystery surrounding it deeper, 
and suggests the singular interest which would have 
resided in the circumstances attending the progress of the 
story towards its end. 

I have already indicated, in my Essay on this subject 
(reprinted in Leisure Readings) the chief features of the 
conclusion for which Dickens was preparing, and which all 
who really understood him would be sure,—he knew,—to 
foresee. I here therefore only sketch the sequel in outline. 
It is clear enough that Jasper’s plot has in reality failed, 
though he knows nothing of its failure. Edwin Drood is 
alive, and resolute to punish the man who meant to murder 
him. He means to work out this punishment himself, and 
in such a manner as shall make Jasper suffer infinite 
torture. He sets himself to watch over the coming in and 
the going out of the wretch who had planned his death 
while pretending an infinite regard for him. He seeks out 
all who can help, not to make Jasper’s guilt clear—that 
is easy enough—but to make Jasper’s punishment more 
terrible. 

A reader can understand very little of Dickens’s manner 
who does not feel that “Mr. Datchery” has an intense 
personal interest in bringing Jasper to punishment of the 
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condignest sort. All the Cornhill writer sees in Datchery 
is a detective. ‘Mr. Datchery we take to be a detec- 
tive,” he says, “employed by Mr. Grewgious to keep a 
watch on Jasper”; and that writer is so keen as to ob- 
serve that Mr. Datchery’s “white hair is unusually thick 
and ample, and he has black eyebrows, which is strange.” 
Strange indeed if Dickens, who knew the ways and habits 
of detectives, had presented in Datchery so utterly in- 
correct a picture of so familiar a character. Datchery is 
manifestly a gentleman, to begin with ; Inspector Bucket 
of the Detective Force comes about as near to being 
a gentleman as Dickens would have suffered a detec- 
tive to. do, and he is a long way off But 
not to insist unnecessarily on so obvious a point, 
Mr. Datchery also feels deeply for Edwin Drood, 
not only in regard to Jasper’s villany but also in another 
matter for which assuredly no detective would care. How 
confident Dickens must have been in the dulness of appre- 
hension of commonplace readers, and in the sympathy of 
those who understood him, when he described the interview 
between Datchery, and the opium woman, so meaningless 
(it seems!) to one set of readers so full of meaning to the 
other :—“‘What’s the medium?’” asks Mr. Datchery, 
“«<T'll be honest with you beforehand as well as after. It’s 
opium,’ Mr. Datchery with a sudden change of countenance 
gives her a sudden look. ‘It’sopium, deary. Neither more 
nor less. And it’s like a human creature so far, that you 
always hear what can be said against it, but seldom what 
can be said in its praise.’ Mr. Datchery begins very slowly 
to count out the sum demanded of him. Greedily 
watching his hands, she continues to hold forth on the 
great example set him. ‘It was last Christmas Eve, 
just arter dark, the once that I was here afore, 
when the young gentleman gave me the three and six.’ 
Mr. Datchery stops in his counting, finds he has counted 
wrong, shakes his money together, and begins again. ‘And 
the young gentleman’s name, she adds, ‘was Edwin.’ Mr. 
Datchery drops some money, stoops to pick it up, and 
reddens with the exertion as he asks: ‘How do you know 
the young gentleman’s name?’ ‘I asked him for it, and he 
told it me. Ionly asked him the two questions, what was 
his Chris’en name, and whether he’d a sweetheart? And 
he answered, Edwin and he hadn’t.’ Mr. Datchery pauses 
with the selected coins in his hand, rather as if he were fall- 
tng into a brown study of their value, and couldn’t bear to 
part with them. The woman looks at him distrustfully, 
and with her anger brewing for the event of his thinking 
better of the gift; but he bestows it on her as if he werv 
abstracting his mind from the sacrifice, and with many 
servile thanks she goes her way.” Note also especially 
what follows,—“ John Jasper’s lamp is kindled, and his 
lighthouse is shining when Mr. Datchery returns alone 
towards it. As mariners on a dangerous voyage, approach- 
ing an tron-bound coast, may look along the beams of the 
warning light to the haven lying beyond it that may never 
be reached, so Mr. Datchery’s wistful gaze is directed to this 
beacon and beyond.” (The word “wistful” is applied to Edwin 
Drood in regard to the very circumstances about which 
Mr. Datchery is here thinking so wistfully,—‘t His wonted 
carelessness is replaced by a wistful looking at and dwelling 
on all the old landmarks,” Ohapter XIV.) 

That any one could read these lines and for a moment 
imagine that Datchery is a detective, is difficult to under- 
stand. Yet Dickens himself knew well that among a hun- 
dred of his readers ninety at least would fall into just 
such a blunder. An idea even more cruelly silly has been 
started—that Datchery is Bazzard. Because Bazzard is 
away from Mr, Grewgius’s office on special business, some 
readers cleverly jump at the notion that this business is no 





other than what Dickens called (in speaking of his story to 
Forster) the Datchery assumption. That any one could so 
thoroughly miss the force of Dickens’s description! And 
description was Dickens’s forte! Bazzard a “ pale, puffy- 
faced, dark-haired person of thirty, with big dark eyes 
that wholly wanted lustre, and a dissatisfied, doughy com- 
plexion that seemed to ask to be sent to the baker’s—a 
gloomy person with tangled locks, and a general air of 
having been reared under the shadow of that baleful tree 
of Java, which has given shelter to more lies than the 
whole botanical kingdom.” Datchery, on the other hand, 
evidently a favourite with Dickens, quaint, humorous, 
genial, and kindly. Bazzard, caring for no one but him- 
self, confounded with a man who thinks wistfully of Edwin’s 
troubles ! 








WE have received the eleventh annual report of the Lunacy 
Law Reform Association, which comes opportunely after the recent 
exposé in the case of Mrs. Weldon, of the way in which the pro- 
prietors of private lunatic asylums can, at present, obtain patients. 
That the Lunacy Commissioners’ work is, under existing circum- 
stances, inefficiently performed is less the fault of the Commis- 
sioners themselves than of the régime under which they act. There 
can be little doubt that, after what has recently been brought so 
prominently before the public, some material change in the law 
must perforce be made, and that speedily. It seems incredible 
that so gross an infringement of the liberty of the subject can have 
taken place ‘as has recently come to light under Statutes dating 
only from the present reign; and that any two personal friends of 
the owner of a private lunatic asylum (whose knowledge of psycho- 
logical medicine may be about equal to their acquaintance with 
provincial Sanscrit) are able to insure a perfectly sane man or 
woman for the private pecuniary benefit of such owner, if their 
names only appear on the Medical Register. 

Guose Licutninc.—A peculiar case of globe lightning is related 
by M. C. Decharme, whose original investigations, in the region of 
hydro-dynamics and electro-magnetism, of this problem so in- 
geniously studied in other ways by Professor Bjerkness and Mr. 
Stroh, will be remembered by our readers. (See Engineering, 
vol. xxxvi., pp. 378 and 404.) On the evening of February 24th, 
a rain-and-hailstorm passing over Amiens, suddenly startled 
the inhabitants by one most vivid and unexpected electric flash 
immediately followed by violent thunder. This flash! appears 
to have resolved itself into a number of glowing but harmless 
globules. For this division of the lightning M. Decharme has 
only one witness, who states that he saw the brilliant mass 
burst asunder and descend in various directions. The globules, how- 
ever, were observed at seven different places, the most extreme being 
almost a mile apart, and were always seen under very similar circum- 
stances. The lightning struck the theatre and pierced one window 
with an oblong hole about an inch long, the edges of which were 
very brittle, but not fused; it passed then as a small glowing ball 
of a bluish tint behind the scenes, narrowly missing several actors. 
It finally disappeared with a slight explosion, doing no further 
damage, and leaving no traces whatever. A similar flame was 
observed in two houses, which it entered probably through the 
open windows. At another place a woman standing at the open 
door saw a bluish flame, as big as an egg, fall from the rain-pipe ; 
it exploded like a gun. The terrified woman rushed into the 
kitchen, and had time enough to sit down before she heard the 
violent thunder which startled the whole town. In a fifth house it 
came down the chimney, lifted up one of the stove hobs, and tra- 
versed half the kitchen in the form of a fiery globe of the size of 
an orange; there was again an explosion, but no damage, and 
no smell of ozone, just as in the other cases; the thunder 
followed afterwards. The blue flame was further noticed in @ 
restaurant, and finally in another house, where it stretched a tele- 
phone wire, deranged the electric bell, then with a report passed 
into the house itself, and along the supper-table, where it hurt the 
hand of the master of the house, rendering it useless for some 
minutes, and finally disappeared mysteriously. The lightning thus 
behaved like a water jet falling upon some solid body, and spirting 
out in little globules in all directions; these globules were hurled 
away and showed no preference for good conductors in their descent. 
The whole occurrence is very peculiar, but seems to point to a 
certain relation between electric and liquid, currents, for which 
Professor Decharme has brought many an unexpected experimental 
proof. We hope on an early occasion to acquaint our readers with 
the results of further recent investigations of M. Decharme.— 
Engineering. 
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The Day Sign for the Month. 


ZODIACAL MAPS. 
By Ricuarp A. Proctor. 


E give this week both the day sign and the night 

sign for the month, one showing the zodiacal sign 

now high in the heavens at midnight, the other showing 

the region of the zodiac athwart which the sun pursues his 
course at this part of the year. 








OPTICAL RECREATIONS. 


By a FELLOW oF THE RoyAL ASTRONOMICAL Sociery. 
(Continued from p. 437.) 

E will make two more experiments in the reflection 

of light, and with them conclude our general expo- 

sition of that branch of our subject. The study of Figs. 6, 
10, and 11 will have familiarized the student with the 
method of drawing incident and reflected rays. Let him 
then describe an arc of a circle and from a point at the 
greatest convenient distance outside of its centre of curva- 
ture, draw rays to all parts of the interior of the curve. 
These will be divergent rays incident upon part of a cylin- 
drical concave surface, of which the arc is a representation. 
Now (by erecting perpendiculars at the points where these 
rays impinge on the curve) draw their reflections, and pro- 
long these reflected rays until they intersect. It will be 
noted that these intersections take the form of a kind of 
double crescent. This peculiar curve is known to mathe- 
maticians as a “caustic.” Having satisfied himself from 





his figure that a curve of light of this form should theoreti- 
cally appear under the circumstances, the beginner should 
procure a small piece of board and a short bit of watch- 


spring. 


Fig. 13. 


The board (B. Fig. 13) must have a sheet of note-paper 
pasted down on to it, and a curved groove should be cut 
on it, when the paste is dry, to hold the piece of watch- 
spring, WS. If now the board be held edgeways to the 
light, the beautiful curve C, C, O, will at once become 
visible. Caustics may also be seen on the surface of milk 
or weak tea, nearly filling a white cup, when the sun is 
shining upon that narrow portion of the inner edge of it 
above the surface of the fluid. They may also be made to 
appear in the interior of an empty china bowl by suitably 
inclining it ; and are formed, too, by refraction—of which, 
though, we have as yet to speak. 

Our final experiment will be performed by the aid of a 
little bit of apparatus, which the student may also construct 
for himself without any difficulty. The first thing to make 
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The Night Sign for the Month. 


or obtain is a piece of tubing. One of the tin tubes in 
which plants, &c., are sent through the post, or a pasteboard 
one made by rolling pasted brown paper round a wooden 
cylinder will answer excellently. One constructed by our- 
selves the manner last mentioned, has a length of five inches 
and a diameter of two and a-half. Over one end of this a 
piece of gold-beater’s skin should be tightly stretched, the 
other end of the tube being left open. Now a very small 
piece of the thinned and lightest looking-glass procurable 
should be gummed in the middle of the disc of gold-beater’s 
skin, of course by its silvered side, so that the reflect- 
ing surface faces outwards. In our own case, failing 
to obtain a sufficiently light piece of looking-glass, 
we have made one by taking one of the smallest 
circular discs of thin glass used for covering microscopic 
objects. This we cleaned carefully, dropped a single drop 
of mercury on to a piece of new tinfoil, gave it one brush 
over with a feather, and rapidly placed the thin glass cover 
upon it, superporing a weight to squeeze out the super- 
fluous quicksilver. After a few hours, the quicksilver-and- 
tinfoil back was firmly adherent to the glass cover, and we 
had a little mirror of unsurpassable lightness. This we 
gummed on to the gold-beater’s skin, as mentioned above, 
and our apparatus was complete. It is used by so 
arranging it that the sun may be reflected from the little 
mirror on to a wall or ceiling as a spot of light, and 
then singing into the open end of the tube. This may 
involve the experimenter lying on his back on a couch, or 
even on the floor ; but he must select his own position, the 
only requisite being that as he holds the tube before his 


mouth, the piece of looking-glass, at his distal end, should 
reflect the spot of sunlight on to a white wall or ceiling. 
Let him now, as we have just said, sing into the tube, and 
the result, if witnessed for the first time,.can scarcely fail 
to surprise and gratify him, for the spot of light will at 
once be transformed into a beautiful re-entering curve, 
varying with every note that is sung, the fantastic forms 
assumed being as pretty as they are instructive to regard. 
Having thus, then, as we hope, experimented upon the 
reflection of light in a number of sufficiently varied ways 
to familiarize the student with its characteristic phenomena, 
it only remains, before passing to tke subject of refraction, 
to see how far such phenomena are. explicable in the two 
hypotheses of the nature of light, of which we spoke in 
p. 352. Now, the way that Newton accounted for the phe- 
nomena of reflection, in his ‘‘ Corpuscular Theory of Light,” 
was this. He supposed that all the material particles in 
the universe possess, in addition to the attractive force of 
gravitation, other forces of attraction and repulsion ; the 
repulsive force extending farther from the particle than the 
attractive, so that light was repelled while passing through 
the outer or repulsive sphere, and attracted when it got 
through it. To put the matter in avery homely way, it is 
as though every material surface were covered with a per- 
fectly elastic film of repulsive varnish, from which the 
particles of light rebounded; in which case, as every 
billiard-player knows practically, the angle of reflection 
would be equal to the angle of incidence, and the velocity 
of the light would remain unchanged. Thus, then, may 
reflection be explained. But, as Sir John Herschel most 
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pertinently remarks, it is explained too well ; for, if the 
theory were sound, how in the world could there be such a 
thing as partial reflection? But, as we know well, nearly 
all the reflections we witness is partial. Everybody is 
aware that the image of his own face in a looking-glass 
is duller or less luminous than his face itself; that the re- 
flection of the landscape from the surface of still water is 
much less bright than that landscape ; and that, in the 
case of repeated reflections such as those which occur in 
the toy figured 7, on p. 390, the light is so degraded by its 
passage backwards and forwards as to be ultimately ex- 
tinguished altogether. Sir Isaac Newton, however, got 
over this difficulty (sooth to say in a somewhat lame 
fashion) by the hypothesis that the particles of light were, 
as it were, inconceivably minute magnets rotating about 
axes non-coincident with the direction of their motion 
through space. This being so, quite obviously some of 
them would arrive at the reflecting surface with their at- 
tractive poles towards it, and some with their repulsive 
poles. The former would pass through the repulsive or 
reflective layer ; the latter would be repelled or reflected 
by it. We have—following Sir John Herschel—put New- 
ton’s hypothesis into a modern and apprehensible form. 
What he really did assume was that the light particles 
travelling through space passed periodically through what 
he called “ fits of easy reflection and easy transmission ”— 
which we can only hope (without being at all sanguine) 
the reader finds satisfactory and intelligible It is 
only needful to say in concluding our reference to this 
hypothesis that, were it true, the light which passed through 
the repulsive medium would, in virtue of the joint attrac- 
tive force of its own particles and those of the medium 
(supposed denser than that filling space) be accelerated ; 
whereas it is now known as the result of actual experiment 
that the velocity of light is retarded in passing from a 
rarer medium into a denser one—as from air into water or 
glass or the like—thus showing demonstrably the inaccuracy 
of the corpuscular hypothesis. Under certain circumstances, 
to which more appropriate reference will be made in treat- 
ing of refraction, total reflection does take place; and we 
shall hereafter show how it is observable. How reflection 
is explicable on the Undulatory Theory of Light it will 
need but few lines indeed to point out. Assuming light 
to consist of a wave in the ether (p. 352) running out in all 
directions from the luminous point, a ray of light will be 
an imaginary line from such point square to the front of 
the advancing wave. Evidently if the source of light be 
near to the eye, the perpendiculars from it to the wave 
surface will diverge conically ; but in the case of bodies at 
a practically infinite distance, like the stars, the rays will 
reach the eye sensibly parallel. If we drop a pebble into 
the middle of a calm pool we shall see a gradually enlarging 
ring travel outward from the spot where the stone entered 
the water. Ifthis ring impinges against a perpendicular 
dam, or lock gate, or against a board purposely held verti- 
cally in the water, the ring will be reflected the instant 
it touches such perpendicular surface, and from the point 
of contact will spread back another ring, whose centre will 
be as far in on shore as the original centre of disturbance 
was from it in the water. This very simple experiment, 
which may be performed in any pool (or even big trough 
or tank) whatever, should be made by the reader him- 
self, as from it he will gather a more vivid idea of the 
propagation and reflection of a wave than from a column 
even of illustrated description. So much for the reflection 
of light. In our next paper we shall commence the con- 
sideration of its refraction or bending, and show how such 








bending is at the bottom of some of the most curious and 
important optical phenomena with which we are familiar. 
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THE SAGACITY AND MORALITY OF PLANTS.* 


Avy one who may be labouring under the delusion that 
botany is a dry and unattractive study, or who may con- 
ceive that it only busies itself with the classification and 
nomenclature of dried plants in herbaria, should forthwith 
procure the perfectly delightful work whose title appears 
above. It will be strange indeed if, having once opened 
it, he does not read it straight through from the preface to 
the colophon. At first sight the title may appear of a 
figurative—not to say hyperbolical character; but the 
perusal of a very few of Dr. Taylor’s most interesting pages 
will show that he is in earnest in his application to the 
vegetable kingdom of attributes commonly assigned to the 
animal world only. Nor is his idea so far-fetched as may 
be supposed. Every microscopist is familiar with forms of 
vegetable life so perfectly simulating lowly animals in their 
form and actions, as to have been classed by Ehrenberg and 
others among infusoria or animalcule. In fact, some of 
them (like the Volvox Globator) have been tossed from the 
botanist to the zoologist and back again, like shuttlecocks. 
Who, on his first view of the pretty Euglena viridis, with 
its green body, transparent neck and red eye, threading 
its way through the water and carefully avoiding all 
obstacles, has doubted that he was observing a true 
animal? While, on the other hand, the so-called 
Ameba, which consists of a structureless mass of 
protoplasm flowing round its food and digesting it 
indifferently with its outside or inside, might be a drop of 
coagulating sap for all the structure or intelligence it 
shows; and yet we know it to be ap animal, and the 
euglena to be a vegetable. By a thoroughly legitimate use 
of the scientific imagination, then, our author propounds 
the idea that “there can be no life absolutely without 
psychological action,” and proceeds to discuss the manners 
and customs of plants upon this assumption. In fourteen 
chapters, one of them being introductory, he treats suc- 
cessively of ‘‘ Misunderstandings,” “Stating the Case,” 
“ Wood-craft,” “Floral Diplomacy,” ‘“ Hide and Seek,” 
“Defence, not Defiance,” “Co-operation,” ‘Social and 
Political Economy of Plants,” “ Poverty and Bankruptcy,” 
“Robbery and Murder,” “‘ Turning the Tables,” and the 
‘‘Geographical Vicissitudes of Plants.” A hundred ex- 
cellent woodcuts in the text, and a coloured lithographic 
frontispiece representing the edge of the leaf of the 
carnivorous Drosera Rotundifolia, amply illustrate this 
charming book. We had marked some passages for extract, 
but upon second thoughts will not deprive the reader of 
the pleasure which he will derive from their fresh perusal 
in the pages of a volume which we heartily recommend him 
to obtain as soon as he possibly can. 





SOME BOOKS ON OUR TABLE. 


Strains on Girders, Arches, and Trusses ; with a Supple- 
mentary Essay on Economy in Suspension Bridges. By 
E. W. Youne. (London: Macmillan & Co.)—To every- 
one who remembers (and who does not) the ghastly acci- 
dent to the Tay Railway Bridge on the 28th December, 
1879, the importance of the subject of Mr. Young’s work 
must at once become manifest. In it he has treated, as 
exhaustively as he has simply, the subject of the strains on 
girders, &c., in the most practical possible way. A know- 





* “The Sagacity and Morality of Plants. A Sketch of the Life 
and Conduct of the Vegetable Kingdom.” By J. E.Taytos, Ph.D. 
F.L.S., F.G.S., &c. (London: Chatto & Windus. 1884.) 
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ledge of some elementary algebra, and almost equally ele- 
mentary trigonometry, will enable the reader to work out 
every one of the problems contained in the book ; which 
should be upon the shelves of all concerned with the use 
of iron as a constructive or architectura] material. 

Handbook of Competitive Examinations for Admission to 
every Department of Her Majesty's Service. By W. J. 
CuetwovE Craw ey, LL.D., corrected for 1884. (London: 
Longmans, Green, & Co.).—This able and honest compilation 
will be invaluable to that vast number of parents who are 
just now asking themselves ‘“ What shall we do with our 
boys?” containing as it does the most exhaustive informa- 
tion as to the pay, &c., and conditions of admission into 
every branch, civil and military, of Her Majesty’s service. 
The portion relating to admissions to various posts in the 
Science and Art Department, on pp. 115 et seg., is most 
instructive ; and the British tax-payer may well compare 
the salaries given to (and the acquirements demanded from) 
the working bees of the giant hive at Brompton, with the 
sums received there by the relatives, friends, and hangers- 
on generally, of the late Cole, O.B, as given (not even to 
their full extent) on pp. 138 and 139 of Whitaker's 
Almamack for the current year. 

Celestial Motions. A Handy-book of Astronomy. By 
W. T. Lynn, B.A., F.R.A.S. (London: Edward Stanford, 
1884.)—The chief value of this really handy little book of 
Mr. Lynn’s lies in the fact that it furnishes the student 
with the very latest and most trustworthy numerical data 
of the bodies composing our own solar system. It gives 
also useful précis of all that is known concerning comets, 
meteoroids, and the fixed stars. This is followed by a 
short sketch of the history of astronomical discovery, and 
the work concludes with a glossary of the technical terms 
employed in it. We note two little slips, or misprints, 
which Mr. Lynn will doubtless correct in his inevitable 
second edition. On p. 6, line 2, “elliptic” should be 
ecliptic ; and in the fifth line of p. 33, “slow” appears, 
when it is pretty obvious that the author meant quick. 
Such tiny blemishes as these, however, obviously in no way 
detract from the value of a work which should be in the 
possession of every student of astronomy. 

Workshop Receipts. Third Series. By C. G. Warn- 
FORD Lock. (London: E. & F. N. Spon, 1884.)—This 
third series of Spon’s well-known ‘“ Workshop Receipts ” 
forms a kind of handy encyclopedia of electrical and metal- 
lurgical matters generally. The work is eminently prac- 
tical, the descriptions are clear, and the illustrations, if not 
works of the highest art, abundantly suftiee to elucidate the 
text. The explanations of the modes of construction of 
phonographs, photophones, microphones, and the like, are 
very well given and interesting, while the articles on lac- 
quering, tempering, &c., will be found useful to the 
amateur. This volume should certainly find a place in his 
library. 

Practical Guide to Photography. By Marion & Co. 
(London: Marion & Co., 1884.)—The work before us, 
handsomely got up, and well illustrated, leaves nothing to 
be desired as a tutor for the incipient photographer. In 
addition to explicit directions for the production of nega- 
tives and the subsequent printing from them, clear ex- 
planations are given of various photographic “dodges,” 
such as retouching, printing in skies, combination printing 
generally, vignetting, and so on. The careful reader of 
Messrs. Marion’s book should experience no difficulty 
whatever in his earlier essays in the art of photography. 

The Civil Service History of England. By F. A. Wuire, 
B.A. Revised and enlarged by H. A. Dozson. (London: 
Crosby, Lockwood, & Co.)—Here are the facts of English 
History, boiled down in a way little short of marvellous, 





The diligent student of Messrs. White and Dobson’s quin- 
tessence of our national annals would doubtless be a match 
for any Civil Service examiner. Whether though, having 
triumphantly answered all the questions set, and gone on 
his way rejoicing, he would in any legitimate sense have 
learned or studied History, is a matter on which a legiti- 
mate difference of opinion may exist. 

The Civil Service English Grammar. By W. V. 
Yates, O.M. 2nd Edition. (London: Crosby Lockwood 
& Co., 1884).—This is another “cram” book ; but it is 
something more ; containing, as it does, a mass of informa- 
tion on the structure of the English language. Having let 
off the knowledge with which he has been loaded up to 
the muzzle from Mr. Yates’s book, the victim of the present 
quasi-Chinese craze for competitive examination may revert 
to it with profit, as there is more in it than he will have 
been able to utilise in the examination room. 





** Let Knowledge grow from more to more.’”—ALFRED TENNYSON. 





Only a small proportion of Letters received can possibly be in- 
serted. Correspondents must not be offended, therefore, should their 
letters not appear. 

All Editorial communications should be addressed to the Ep1Tor op 
KNOWLEDGE; all Business communications to the PUBLISHERS, at the 
Office, 74, Great Queen-street, W.C. IF THIS IS NOT ATTENDED TO 
DELAYS ARISE FOR WHICH THE EDITOR IS NOT RESPONSIBLE. 

All Remittances, Cheques, and Post Office Orders should be made 
payable to Messrs. WyMAN & Sons. 

The Editor is not responsible for the opinions of correspondents. 

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED 
AND DIRECTED ENVELOPE BE ENCLOSED. 


THE FLINT-FOLK’S FLOOD. 
[13809]—Two words in my “ Noah’s Rainbow’’ argument, kindly 


allow me to correct. In p. 442, thirteenth line from bottom, 
“paleeozoic” should be paleolithic; and in 440, fourth line from 
bottom, “veritable”’ should be habitable. Higher in that column 
I said it was not possible more than five degrees outside the tropics 
to see the moon with both horns on a level, but it is possible, 
though extremely rare, in higher latitudes. It may happen to the 
setting new moon of February or March, if at her greatest north 
latitude when about three days old; or to the rising morning moon 
of October or November, if at the greatest north latitude when 
twenty-six days old—in short, on a couple of evenings and of 
mornings in eighteen years. 

You think Sir G. Airy’s ideas on Genesis admissible, because he 
‘cannot doubt the Flood to have been an overflow of the Nile.’’ 
I have just as little doubt of that fact ; butif it was the real Deluge, 
as plain from surface geology everywhere, then it was a simul- 
taneous overflow of both the Nile and every other river on the globe. 
That is the hard fact to be dealt with, and not Noah nor Genesis, 
which may be solar myths if anyone likes. Their being so will not, 
I suppose, make the Flint-folk and their “palewolithic Flood” of 
fifty centuries ago, solar myths, Sir G. Airy’s amazing ideas, 
coolly ignoring all facts of drift geology, really look as if all turned 
on the singular fact of Greenwich Park happening to be, like no 
equal tract within many miles, destitute of diluvial drift. 

I was not aware of any “‘ Egyptian account” of the Flood, but 
supposed they were the only nation in classical times who denied 
such an event; their priests having, to make out their fabulous 
antiquity and preposterous tales of long dynasties, allegorised away 
all the facts about Osiris (who at first was identical with Noah, but 
at last with the sun), and that was why I cited from Plutarch those 
particulars so exceeding un-solar, but rather Noachian, I should 
much like to hear it explained how the sun came to be credited with 
such an adventure as getting murdered in a box of wood, carried 
and thrown into the Nile on a certain day of the second moon of 
autumn—no lunar phase day, but the 17th—drifted out to sea, 
picked up after stranding at Byblus, in Phoenicia, and finally cut 











484. 


* KNOWLEDGE e 





[June 27, 1884, 











=: 


into pieces, which became various nations. How very like the sun! 
But Noah, in Genesis, is ordered to enter his ark, and “ because of 
the waters of the Flood” he does so, and is then ‘‘shut in” by the 
downpour of them, on the 17th day of Chesvan. On the same day 
of the same month, Osiris was said to be allured by a treacherous 
enemy, Typhon (a name for the Flood), to get into a chest, where- 
upon the said Typhon shuts him in, murders, and hermetically seals 
him by pouring in melted lead; and the chest is sent down the 
Nile, drifts out of its Tanaitic mouth (which, for this reason, was 
abominable to name), and only was rediscovered in Northern Syria, 
long after stranding at Byblus. Now, that port was exactly where 
the straight issue of the Tanaitic mouth, continued to Ararat, 
would cross the present coast, or enter upon Asia. I cannot see 
why, then, this should not be a genuine tradition, so far as it goes, 
of part of Noah’s real course; probably the middle part only. He 
may have come from as far south of Thebes (where his son, Ham, 
afterward settled) as his grounding was north of Byblus, but must 
apparently have drifted over these two places. 

The length of the ship that was venerated at Thebes, by the way, 
is not given by Plutarch as 250 cubits roundly, but an exact number 
of “ Royal cubits,” I think 258, which would be 301 common, the 
Royal being to the popular cubit as seven to six. 

The only instance I ever heard of a story being made to explain 
pre-existent pictures, as you suppose Genesis made to suit the con- 
stellation pictures, was the poem of “ Doctor Syntax.” But if 
there were fifty such, I should adhere to the old view of constella- 
tion-making, that it was to. illustrate things remembered or believed, 
not vice versa. 

In reference to a probable source of the diluvial waters, which 
might of course be, as Halley said, from a comet (and, for aught 
that yet appears, from the smallest known), a marvellous error 
of computation is ascribed to Faye, in Guillemin’s ‘‘ Heavens” 
(English edition, 1871, p. 261), where a supposed comet of “ the 
seven hundredth part of the bulk”—which must mean the mass— 
“of the earth,” is said to be only equivalent to “the weight” (a 
bulk cannot be equal to a weight, which would be nonsense) “of a 
sea of 40,000 square miles, 100 yards deep.” If the miles are 
English, the comet would weigh above 40,000 such seas; and, if 
German, about 2,000. In either case it would be about sixty times 
the quantity of water that seems to have fallen on the “ Flint- 


folk ’’—namely, the top hundred fathoms of our present ocean. 
E. L. Garsert. 


[Mr. Garbett’s theology is very much better than his geology. 
He writes as though all diluvial deposits were coeval, just as some 
people seem to imagine that the various geological formations sur- 
round the globe like the coats of an onion. Besides, if there were 
the slightest foundation for my correspondent’s (wholly imaginary) 
“hard fact,” how comes it that the loose scoriz, cinders, and lapilli 
on the volcanic mountains of Auvergne and Languedoc still lie un- 
disturbed on the sides of the cones? (vide Scrope’s “ Volcanoes of 
Central France,” p. 206, Lyell’s “ Antiquity of Man,” &c.) As for 
Halley’s nonsense about a comet having caused the Deluge, it has 
yet to be shown that an aqueous comet ever existed. Mr. Garbett 
is assuredly behindhand in his study of the literature of this branch 
of his subject, and writes as though Adams, Schiaparelli, Huggins, 
&c., had never existed. With regard to constellation-making, it 
appears that every race has (in its childhood) imagined figures of 
things known to them, among the stars, just as most children 
imagine shapes of familiar objects—toys, animals, and so forth— 
among the same stars, or in the fire, or the like. After the pictures 
were made, stories would naturally be made to fit them, just as 
stories have been made to fit names of places, &c., whose origin has 
been forgotten. That the sun’s course along the zodiac should be asso- 
ciated with the story made to explain the water-streams of Aquarius, 
the sea-monster, the ship Argo, the Raven, the man offering sacri- 
fice, the Altar, and the Bow of Sagittarius, is the most natural 
thing in the world.—Eb. ] 





NOAH’S RAINBOW. 


[1310]—In Mr. EK. L. Garbett’s letter on the above subject, he 
has, I believe, made at least one grave mistake. In Genesis xi. 2, 
it distinctly says that it was as they journeyed from the east that 
they arrived at the plains of Shinar, so that the modern Mount 
Ararat could not have been the spot where the ark rested after the 
flood. This passage evidently points to a district east of the 
Euphrates. The traditions of the Persians, the Hindoos, the 
whole Aryan family, point to this district, and the Chinese tradi- 
tions also point to the mountains of Little Bokhara and Western 
Thibet, as the place whence the human race issued. If this was 
really the place, and both the Bible and tradition point to it, then 
the theory of the Nile having anything to do with the Flood must 
be erroneous. 








I have always imagined that the Flood occurred at the close of 
the last Glacial Epoch, but whether it was 10,000 or 50,000 years 
ago that it happened I have never been able to make out. Man 
had probably appeared during one of the inter-glacial periods 
(perhaps evolved out of the monkey tribe by the survival of the 
fittest during the previous Glacial Epoch, but the discussion of 
whether man was created by the Almighty, or evolved out of lower 
forms of life by laws made and sustained by the Almighty, is outside 
the range of the subject) at a time when the Northern hemisphere 
was clothed in a tropical climate and the south covered with a thick 
coating of snow andice. With the whole of the northern hemisphere 
enjoying a temperature equal to that of India at the present time, 
man would have no need of clothing other than his natural covering 
of hair, and would be able to satisfy his hunger’s desires with the 
natural fruit of the district. 

Cultivation of the ground was unnecessary, and therefore un- 
known. Everything being favourable to his existence, man must 
have rapidly increased, and spread over the greater part of Asia 
and Europe, and even penetrated into North America by Behring’s 
Straits. But when the glaciers began to disappear from the south 
and appear on the northern hemisphere, mankind would be obliged 
either to retreat southward to the equator or to remain further 
north, and only the strongest and hardiest survive. The struggle 
for existence would be so severe in the northern countries that 
civilisation could make no headway, while in India and on the 
south coast of Asia is was gradually increasing. The tribe or nation 
to which Noah belonged may, and probably was, far ahead of the 
cavemen in intelligence and civilisation. The first effect of the re- 
duction of temperature in the northern hemisphere would be the 
necessity for clothing. Tradition has afterwards invented the 
theory of the fall of man to account for mankind commencing to 
wear clothing. I do not mean that man has not fallen, for he un- 
doubtedly has, but that man’s sinfulness and immorality had no- 
thing to do with his commencing to clothe himself. The most 
degraded and immoral tribes are just those who don’t wear clothing 
at all. All through the glacial epoch the struggle for existence 
rapidly thinned out the population. At the close of the epoch 
gigantic floods, caused partly by the melting of the glaciers, and 
partly by earthquakes and alterations in the level and height of 
the land, swept over the country, floods that covered half a 
continent at once, drowning every living being in their path. 
One of these floods, sweeping over the South of Asia, destroyed 
and annihilated every tribe, every man, every beast, with the 
exception of one family who escaped with some animals on 
a raft. This was another instance of the survival of the 
fittest ; Noai was the best or fittest specimen of mankind at that 
time, as he could, by being warned by the Almighty, make prepa- 
rations to avert the danger. This was one out of thousands of in- 
stances in which nature has interfered in an important manner to 
promote the welfare of mankind. The tradition handed down 
from generation to generation of the far distant time when man had 
not to struggle for existence would, by contrast with the severity 
of the Glacial Epoch, be exaggerated into a perfect Paradise into 
the Garden of Eden. Distance would lend enchantment to the 
view. These traditions would also naturally say that the earth had 
become unfruitful as punishment for the fall of man, as among 
savage nations calamities are always considered to be sent as 
punishment for their misdeeds. 

I have always taken exactly the opposite view to that entertained 
by Mr. Garbett concerning the likelihood of Noah having seen the 
rainbow before the flood. It was only the token to show Noah that 
the earth would not again be destroyed by a flood. 

Whenever in ancient times an agreement was settled between 
two persons or parties, some token was required to remember it by. 
It was said to Abraham that circumcision was to be a token of the 
covenant between Me and thee. When the promise was given to 
Noah he would expect some token, some outward symbol of the 
promise, and what could be more appropriate than the rainbow? 
If he had not seen it before, whenever a storm occurred in which a 
rainbow did not appear, they would at first believe that a second 
flood was impending, until, finding that the weather always cleared, 
whether the rainbow showed or not, they would soon begin to 
despise it and the covenant. But if he had often seen it before, and 
knew that it did not always appear during a storm, he would not 
afterwards expect it every time the sky became cloudy, but it 
would simply have a fresh meaning for him and his descendants. 

HaroLp RownuE&E. 

[Having inserted Mr. Garbett’s letter I do not like to exclude 
yours. On it I would however make two remarks. The first is 
that you speak as though the Flood were absolutely universal ; 
which it certainly was not; the traditions of deluges in various 
countries certainly referring to cataclysms which occurred at very 
different times; and you must remember that you had already 
peopled North America vid Behring’s Straits. And next I would 
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remark that as the last Glacial (or rather cold) period in Northern 
latitudes occurred between 12,000 and 13,000 years ago, I fail 
to see how you can reconcile this with the perfectly definite 
chronology to be derived from the genealogies of Noah’s descen- 
dants given in the Bible. I have spoken of a “cold period” 
having occurred between 12,000 and 13,000 years ago. The last 
periods of intense cold, however, or Glacial epochs proper, happened 
as nearly as may be 100,000 and 210,000 years ago; and man was, 
as you rightly surmise, pre-Glacial or anterior—at all events—to 
the former of these.—Ep.] 





(1311]—Your correspondent Mr. E. L. Garbett has a very inge- 
nious account of Noah and the Flood ; however, your simple record 
of tracing it to the solar myths of Eastern civilisation appears to 
me the only rational and the only possible explanation of it. Mr. 
E. L. Garbett does, according to his own showing, make the date of 
the Flood come about fifty centuries ago, if I understand him 
right; now, the ancient monuments of Egypt which are still 
standing can be traced clearly up to just about the same time, if 
not to an age even more remote. Does Mr. KE. L. Garbett maintain 
that these monuments date from before or since the Flood ? If 
before, do any one of them show that they stood submerged for 
over a twelvemonth under a fluod which covered the highest moun- 
tains in the world? If built since the Flood, would that not bring 
the date of this event, if ever it took place, at the very least, back 
to another fifty centuries? That time would be required if Ham 
had to develop into an Egyptian nation after the Flood. 

RW. E. 





[1312]—There are certain people nowadays who, while conscious 
of the force with which the battering-ram of Science is thundering 
against the buttresses of ancient theology, endeavour by the aid of 
extraneous props to bolster up a structure which is rapidly crumbling 
to dust. They seem, however, to overlook the fact that in stepping 
beyond the letter and the spirit of that which is written, in their 
vain endeavour to repair an ever-widening breach, they are actually 
stultifying the very Scripture they are so anxious to support. This 
they do not only by insisting upon things which are not in the 
Bible at all, but by insisting upon things which are directly con- 
trary to the teaching of the book itself. Mr. E. L. Garbett’s letter 
is a very fair specimen of this kind of work, which just now forms 
a prominent feature in polemics. As it is inconsistent with science 
that Noah’s rainbow was the first rainbow, though the Mosaic 
account clearly teaches this, Mr. Garbett labours to show 
that it was simply the first that Noah had seen, or, at 
least, the first that had been seen by his ‘young dis- 
ciples,” those infant sons of his of a hundred years of 
age. Yet, what saith the Scripture? God said to Noah, 
“ And it shall come to pass, when I bring a cloud over the earth, 
that the bow shall be seen in the cloud And the bow shall 
be in the cloud, and I will look upon it that I may remember the 
everlasting covenant,” &c. (Gen. ix., 14,16.) Is it not perfectly 
clear that the sapient Hebrew who wrote this fully intended it to 
be understood that this was actually the very first rainbow? Had 
he thought that rainbows were (then) as common as sunsets would 
he have made God say “‘I will look upon it that I may remember,” 
&c.? It is inconsistent with science that all the creatures on the 
face of the earth to-day are the direct descendants of the various 
pairs Noah took with him into the ark. Mr. Garbett finds it 
difficult, by this theory, to account for indigenous species existing 
on remote islands, so he conveniently concludes that “they are 
simply those . . . . that in the rush of the Deluge happened to be 
stranded thereon.” Again, he speaks of animais clinging io 
“flotillas of matted forests,’ and of others preserving life 
in caves. Yet what saith the Scripture? ‘And behold I, 
even I, do bring a flood of waters upon the earth, to destroy 
all flesh wherein is the breath of life, from under heaven; 
and everything that is in the earth shall die” (Gen. vi. 17.) ‘“ And 
every living substance was destroyed which was upon the face of 
the ground, both man and cattle, and the creeping things and the 
fowl of the heavens: and they were destroyed from the earth: and 
Noah only remained alive and they that were with him in the ark” 
(Gen. vii. 23). There is not the slightest foundation in “ Holy 
Writ’ for the wild hypothesis that the ark was built in equatorial 
Africa, and was sent, rushing with railway speed, down the valley of 
the Nile; or that its stranding was caused by the volcanic upheaval 
ofa shoal. What saith the Scripture ? ‘“ And God made a wind to 
pass over the earth and the waters assuaged .... And the ark 
tested in the seventh month on the seventeenth day of the month 
Upon the mountains of Ararat” (Gen. viii. land 4.) Mr. Garbett 
speaks of the Mosaic account of the Deluge as a record of Noah. 
If it is so, the expression, “ Mountains of Ararat,” is most signifi- 
tant. It shows that in those days, as in these, there were at least 





two mountains; and, as the lesser of the two is 13,093 ft. above the 


| level of the sea, the fact of the ark resting there would prove the 


words of the account— ‘‘And the mountains were covered” 
(Gen. vii. 20). That Noah (if he is the recorder) had a proper 
appreciation of the difference between “mountains” and “high 
hills” is proved by the use of both terms in the text; and is it at 
all likely that he would have used either if he had landed on a shoal 
at our present sea level? 

No amount of straining will make the Biblical account of the 
Deluge accord with science or with the light of modern research ; 
and those who feel that it is imperatively part of a whole which is 
necessary to their happiness must accept it as it is, reconciling 
their faith with their reason as best they may. But to propose 
such hypotheses as those Mr. Garbett has put before us is, as I have 
said, to stultify the very scripture he is concerned to uphold, for he 
does not argue from the Book—he contradicts it. A. M. D. 





“TOO MUCH OF WATER HAST THOU, POOR OPHELIA.” 


[1813]—Mr. Garbett, in his letter on “ Noah’s Rainbow,” says 
(speaking of the Deluge) :— 

“This event, the last world-wide one, cannot be described as less 
than the fall of a fresh sea from the sky—a single storm wherein 
enough water fell to raise the general ocean-level some 600 ft.” 
. ... “The tremendous down-pour (averaging some 400 ft. 
universally ’’). 

I have been told, sir (whether correctly or not I cannot say), 
that rain is catised by the aqueous vapour, evaporated from the 
surface of the earth and water by solar heat, and absorbed by the 
atmosphere, being condensed by cool air. When this occurs, as I 
am informed, rain falls. 

Now, sir, it seems to me that, antecedently to the Deluge an 
extraordinary process of. desiccation must have been going on all 
over the earth’s surface for the amount of moisture represented by 
the Flood to have accumulated in the atmosphere. 

That abnormal atmospheric conditions must have existed to 
enable the air to absorb such an enormous amount of moisture, 
and to cause such moisture to be wniversal!y precipitated, at once, 
as rain. 

I believe, sir, that it is held that the existing physical laws which 
enable us to explain the natural phenomena we see around us at 
the present time are also sufficient to account for those which have 
occurred in the past. I am thus placed in a difficulty so far as 
understanding the cause of an universai deluge is concerned, and 
as I have not sufficient leisure time to allow me to study up such 
matters as these, I apply, sir, to you in your kindness, or to soms 
one of the many readers of your valuable journal, for assistance to 
help me over what I doubt not is but a pons asinoruwm. 

A Workine Man. 





COINCIDENCES. 


[1314]—In the course of my life I have met with many remark- 
able coincidences. The following is one :— 

A few years ago I was living at a country town in England, and 
had arranged with a friend to spend a certain day at a house in the 
neighbourhood, to which we were to go by train. On the morning 
of this day I awoke with a most unaccountable sense of oppression 
and impending evii, which affected me so strongly that when my 
friend came for me I told him I could not go with him, but would 
follow in the afternoon. I had no idea of fear or danger ; 
simply an undefinable something, which seemed to paralyse 
me, and render me powerless to move without a very 
painful effort. My friend tried hard to persuade me to accom- 
pany him, but had to go without me. A few hours afterwards I 
heard that the train we should have gone by had met with a bad 
accident, and that the only second-class carriage (which fortunately 
was empty) had been smashed to pieces. Now, my friend always 
travelled second-class, and I used to do so too when we were 
together. To my great relief, I found that the time he had spent 
in trying to persuade me had made him miss the train, and he had 
had to wait for a later one. Thus a fit of the blues (a thing I am 
by no means subject to) was certainly the means of saving us both 
from severe injury, if not from death. 

I have taken your paper from the first, and wish it every success. 

Musarir. 





[1315]—Seeing the interest which many of the readers of KNnow- 
LEDGE are taking in strange coincidences, perhaps you will think 
the following worth insertion :— ‘ 

About twelve months ago the captain of a gymnastic club, to 
which I belonged, resigned, and it was expected that a gentleman 
whom I will call A. would be elected. 

I was returning from the club one evening, when the thought 





486 


* KNOWLEDGE -e 


[Jone 27, 1884, 


———_. 








“ guddenly struck me that he would refuse election, and I felt that 
my sister—who was at home at the time—had just expressed 
herself to the same effect. On arriving, I asked her if she had 
spoken about A. that evening; she said that about five minutes 
before she had said to her aunt she thought he would refuse the 
captainship. No other remark was made. 

I may mention that A. and my sister have never spoken, and I 
only know him slightly. We were both wrong. C. E. Doyte. 





“ PEASE-PUDDING IN THE POT NINE DAYS OLD.” 


[1316]—In {No. 106 appeared one of W. Mattieun Williams’ ex- 
cellent articles on the ‘Chemistry of Cookery,” in which he 
recommends the use of seven days’ old oatmeal porridge (we call 
it “stirabout”’ here). 

Well, sir, I have tried the experiment. I set aside a bowlful of 
good porridge. At the expiration of a week I brought it out, ex- 
pecting a treat. Carefully removing the inch-long beard with 
which it was covered, I explored its interior, the state of which 
beggared description, the smell being such that I ordered its re- 
moval in (I fear) unparliamentary language. The proof of the 
pudding is, no doubt, in its eating; well, I did not eat it, but my 
pigs did, and to them I must refer for further information. 

Sincerely hoping that the friend of whom Mr. Williams speaks 
may long live to enjoy his good skinful of ensilaged porridge. 

Harryville, Ballymena. ALBERT Dawson. 





CAN THE SEVERED HEAD THINK? (1244) 


[1817]—The following, which is taken from Health, No. 40, 
Vol. II., Jan. 11, 1884, may interest your correspondent :—“ Dr. de 
la Pommerais,” says the Paris Figaro, ‘‘was executed in June, 
1864, for a murder of the Palmer type. On the night before his 
execution he was visited by Surgeon Velpeau, who, after a few 
preliminary remarks, informed him that he came in the interests of 
science, and that he hoped for Dr. de la Pommerais’ co-operation. 
‘ You know,’ he said, ‘ that one of the most interesting questions of 
physiology is as to whether any ray of memory, reflection, or real 
sensibility survives in the brain of a man after the fall of the 
head.’ At this point the condemned man looked somewhat startled ; 
but professional instincts at once resumed their sway, and the two 
physicians calmly discussed and arranged the details of an experi- 
ment for the next morning. ‘When the knife falls,’ said Velpeau, 
‘I shall be standing at your side, and your head will at once pass 
from the executioner’s hands into mine. I will then cry distinctly 
in your ear: Couty de la Pommerais, Can you at this moment 
thrice lower the lid of your right eye while the left remains 
open?’ The next day, when the great surgeon reached the con- 
demned cell, he found the doomed man practising the sign agreed 
upon. A few minutes later, the guillotine had done its work, the 
head was in Velpeau’s hands, and the question put. Familiar as 
he was with the most shocking and ghastly scenes, he was almost 
frozen with terror as he saw the right lid fall, while the other eye 
looked fixedly at him. ‘Again,’ he cried frantically. The lids 
moved, but they did not part. It was all over.” A. McD. 





THE DIVIDED SKIRT. 


[1318]—While cordially agreeing with much that is said in the 
article with this title in KNowtepcGe for the 13th inst., there are 
one or two statements which I should be glad to be allowed to 
correct. 

The writer states that the said skirt “is not, and never was, 
meant to be a divided dress.” Now, as it was invented by Mrs. 
Charles McLaren, who is one of the Committee of the Rational 
Dress Society, of which I am President, and as I saw the first ever 
made, I am in a position to assert that it was solely as a dress, and 
not as a petticoat, that the costume was designed. It is, however, 
obviously in any one’s power to wear it as an under petticoat if 
they choose. The writer is perfectly right, however, in asserting 
that this partial relief from the burden of the old-fashioned or 
primitive petticoat is a great gain; but I think if she could bring 
herself to try the dress, as it was intended, with a shorter overskirt, 
she would be forced to admit that the gain in comfort is quite 
doubled. It stands to reason that it must be so. One curtain sus- 
pended in front of and round the legs, is undeniably a great 
impediment to locomotion. Three or four curtains (or petticoats 
—the principle is the same) so suspended increase the impediment 
exactly in proportion to their number. Surely the readers of 
KNOWLEDGE do not require much thought to take in this proposi- 
tion, and perfect comfort will not be attained until all such im- 
pediments are admitted to be as useless as they are uncomfortable. 
The writer furthermore states that, “the Turkish trouser form 
exhibited at the Health Exhibition is impossible.” What she means 





is, I presume, that she feels that it would be impossible¥for her to 
bring herself to wear a dress so different in form to what others 
are wearing; and, doubtless, most people will agree with her. But 
I imagine one of the objects of this Exhibition is to show how per. 
fect, from a health aspect, clothing may be made, and petticoats 
distinctly do not come up to this standard. However much, there. 
fore, people may desire to give reasons for following a custom 
which is based on unreason, it would be more satisfactory if they 
simply said they prefer dirt, discomfort, and fatigue, to beari 
the odium which invariably attaches to any attempt to change g 
rooted custom. Possibly, at some point of the development of the 
species, their survival may have depended on their close and un- 
questioning following of the customs of each preceding generation, 
judging at least from the strength which remains of what I may 
call the instinct of custom. An instinct which, however, in the 
times of which we have any knowledge has added hugely to the 
miseries of the race of man, in every stage of savagery or 
civilisation. 

But there may be some who, on this particular question of dregs, 
think as I do, that the really impossible thing is that anything so 
dirty and truly unsuitable to be an article of clothing as the present 
dress-akirts should continue to be worn by reasoning beings as soon 
as they begin to allow their actions to be guided by reason instead 
of this irresponsible instinct. If any one does not perceive what is 
meant, I would suggest that they should examine their under 
garments after their next walk down a hill on a slightly dusty road, 
when the back of the skirt usually just touches the ground. 

I fancy few will venture to assert nothing better in the way of 
dress is ever to be hoped for, even though they may prefer to sit 
with folded hands rather than to help on a movement which rightly 
claims to be a greater blessing to women than almost any other. 

F. W. HaRBERTON. 


[The question would seem to be, Is the end to be best obtained 
by steps in the right direction, or by one great jump which not one 
in a hundred can or will take ?—R. P. 





BRAIN-WEIGHTS, &c. 


[1819]—In No. 185 of KnowLepGe Mr. Clodd makes certain 
statements as to cranial capacities, &c., which, in No. 187, Mr. 
Bates challenges. I have neither the ability nor the ambition to 
answer questions which are not addressed to me. I offer a few 
words, only in the hope of drawing some fuller information on a 
point which, in its remoter issues, Mr. Clodd may consider outside 
the question of dreams. 

Dr. Bastian, quoting Thurnam, states that the brain of a modern 
male European, between 20 and 60 years of age, may be considered 
to weigh 49 oz.; that of a negro about 44 0z. He adds that the 
brain-weights of the Hindoo, Hottentot, and Australian black are 
almost certainly less than that of the negro, but the evidence is not 
very complete. The brain of a bushwoman, examined by Professor 
Marshall, was computed at 31°5 oz.; that of an Englishwoman of 
the same age and height would weigh about 40 0z. Upwards, the 
human brain has risen to those of Dr. Abercrombie and Schiller, 
63 oz., and that of Cuvier, 645 oz. The highest brain-weights 
observed among the great four-handed apes range between 12 and 
16 oz. 

Professor Owen (‘‘ Anatomy of Vertebrates’’) says :—“ Taking 
the lowest form of human skull that has come under my observa- 
tion” (that of a native Australian), “the difference is great and 
abrupt from that of the highest ape, in the superior capacity of 
the cranium and small size of the face.’ The same authority 
states that a difference between the capacities of cranium and face 
is noticeable between savage and civilised races of mankind, but 
that it is immaterial compared with the contrast in this respect 
between the lowest form of human head and the highest of the 
brute species. A general idea of the extent of the cranial cavity 
and consequent grade of intelligence (we are still quoting Prof. 
Owen) may be gathered from the facial angle. In the dog this 
angle is 20°, in the gorilla it is 40°, in the Australian black it 
is 85°, in the cultivated European it is 95°. 

One word more. Does not the now famous fragment known as 
the Neanderthal skull represent the lowest form yet found among 
ancient skulls? Yet its brain capacity is estimated at seventy-five 
cubic inches—a fair parallel for that of a Hottentot. 

If this be so, is not the inference a just one that between the 
brain of the lowest known cave or drift man and the highest of the 
existing anthropoids there lies a great gulf across which the in- 
dustry of the naturalist has yet to cast his spans ? 

T. C. Bircu. 

P.S.—Readers of KNowLEDGE will probably be familiar with Mr’ 
Grant Allen’s interesting article, “Who was Primitive Man?” in 
the Fortnightly, September, 1882. 
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SAVAGE CHROMATICS. 
[1320]—Will you allow me to ask Mr. Edward Clodd a question ? 


‘He has made a general statement, in his second part of “Dreams,” 


to the following effect :—“‘ They (sic barbaric peoples) have a word 
for every familiar thing, sound, and colour, &c.” 

Tu Max Miiller’s “ Lectures on the Origin of Religion” this is, I 
think, negatived. The following extract will suffice :—‘‘ We divide 
colour by seven rough degrees . . . . Even those are of late date in 
the evolution of our sensuous knowledge. Xenophanes speaks of 
Iris as wopgipeoy, gowvixeoy, and xdwpdy. Aristotle speaks of the 
tri-coloured rainbow (gowky, Eavdj, rpabivy.) Blue is never men- 
tioned as epithet of sky in the “ Veda .. . . in the “ Zendavesta” 
‘ . inHomer... . in the Old, and even in the New Testament 
. . « » Demokritos knew of black, white, red, and yellow. InChina 
the number of colours was originally five . . . . In common Arabic 
the names for green, black, and brown are constantly confounded. 
It is well known that among savage nations we seldom find distinct 
words for blue and black ... As languages advance, more and 
more distinctions are introduced.” 

Does not this negative the idea that savages, while they have “no 
word for animal, plant, sound, or colour as abstract terms,” have a 
“word for every familiar thing, sound, and colour?” 

I hope you will have space to insert this in a future issue. 

E. B. TircHENeR. 





THE “OTTO” TRICYCLE. 


[1821]—With regard to the two-track tricycles, as to which Mr. 
Browning very kindly replied to an inquiry of mine;—did you 
notice the remarkable statements concerning ‘The Otto” in the 
lecture by Mr. Boys, reported in the “ Society of Arts Journal” for 
May 9? and have you any knowledge of the contrivance ? 

It would be a bicycle, but for a little castor at the end of its 
diabolical looking tail; and may be described as a tricycle without 
the small wheel in front. 

Iam told that “gearing down” has no advantage for climbing 
hills in this machine, which is hard to believe. TREADMILL. 





LETTERS RECEIVED AND SHORT ANSWERS. 


I have three requests to make to the enormous number of corre- 
spondents who favour KNOWLEDGE with letters and proffered con- 
tributions. First, that in writing upon business matters, or asking 
that back numbers, index numbers, and the like shall be sent to 
them, they will legibly address the Publishers of KNowLEDGE. The 
editor doesn’t keep a quire or two of this journal at his private 
residence for sale—he doesn’t, indeed. Next that all Chess pro- 
blems and questions shall be equally legibly addressed to The Chess 
Editor. And lastly (but by no means least) that correspondents 
will compress and curtail their communications as much as they 
possibly can. I am often, perforce, compelled to reject letters, &c., 
on matters of interest, just because they are spun out to about five 
times the length necessary for the presentation of the points they are 
intended to illustrate or insist upon. The amount of “‘fine” writing 
that finds its way into my waste-paper basket would astound if it 
did not appal any one who saw it for the first time. Many of my 
correspondents appear to sprinkle their adjectives over their letters 
as Mr. Swiveller did his supposititious tears over his, in writing to 
his aunt—out of a pepper-castor. Verbum sat sapienti.—Q. E. F. 
Thanks ; but the question has already been sufficiently answered.— 
H. J. Mapas (secretary to the Swansea Merchant Shipowners’ 
Company) is of opinion “‘that, excepting during fogs, the majority 
of collisions occur through a bad look-out, and that ‘ the complexity 
of more lights and brighter ones’ than those already in use, 
‘would, under all circumstances, increase the danger.’” I know, 
as well as my correspondent, that “the present Board of Trade 
regulaticns require steamers to keep out of the way of sailing- 
vessels ;”? but how if the steamer cannot discern in what direction 
the sailing-vessel is moving P—F rank O. Barrp. I cannot under- 
take to recommend books on mesmerism. You should write to Mr. 
Burns, Southampton-row, London. My personal conviction is that 
the so-called ‘‘ subject”’ is,so to speak, under his own influence, and 
that, beyond the induction in his mind of a belief that the mes- 
Meriser can produce certain results on him, such mesmeriser can do 
nothing. As for any kind of subtle fluid or aura proceeding from 
the magnetiser to his patient, I regard such an idea as simply 
Nonsense. Any one can resist the “ Mesmeric influence” who is in 
earnest in wishing to do so.—T. Common. You compel me to exclude 
your letter by saying on three closely-written sheets of notepaper 
what might have been just as well expressed upon one.—DIFFE- 
RENTIAL, There is nothing remarkable in your experience of a 
succession of suicides. Suicide seems to be, in some occult way 
epidemic, as in Austria at this moment. Nor is the name of the 
dficer whom you met so strange a one that it might not reasonably 





be expected to coincide with that of the town you specify. It was 
odd that you should so immediately encounter a genuine believer in 
“ Parallax’s” rubbish—D. R. No. You cannot make a patented 
article for your own use in that or any other way.—F. W. RupieEr. 
Received with thanks.—A Frizenp who speaks so kindly of our 
“ Gossip” column will find a photograph of the Editor forming a 
frontispiece to his ‘‘ Science Byeways,” published by Smith, Elder, & 
Co.—James Jones and Fry & Co. will perhaps kindly read the request 
with which this column commences.—H. Siccrrs asks for more 
geology. Ihave for some time past hoped to give a series of papers 
on common fossils and what they teach, and trust that it may not 
be long ere they appear.—W. Cave Tuomas. I have given you as 
much space as I can at present spare to ventilate your ideas on the 
Diascope. Your last letter really adds little or nothing to what you 
said in the one (1302) on page 463.—R. J. Bezvon. Yes, in a cer- 
tain sense, it was a coincidence.—Vox £ Drserto. Many thanks 
for your friendly and amusing letter—W.T. Morrey. My de- 
liberate opinion of the method of Professor Loisette may be read 
in No. 117 of KnowLepaGe (page 58). You can jadge hence how 
far it is applicable to your own case.—E. G. T. In the very first 
French Grammar I take off the shelf (Delille’s) I find ‘ mon,” 
“ton,” “le mien,” and “le tien ’’ all classed as possessive pronouns. 
—W. Irvine BisHop. I can only regret that my multifarious en- 
gagements prevented me from being present; and wonder, 
hopelessly now, why Mr. Labouchere does not pay the £1,000 like 
an honourable man.—J. Greevz FisHer sends me yards of a 
“Fonetic” letter beginning “ei am sori.” So am I.—PAYsHUNT 
Lamm. In the beautiful words of the poet— 


“‘ Decorticatious of the golden grain 
Are set to allure the aged fowl—in vain.” 


Dorkett sends a circular of Summer’s Patent Hygienic Apparatus, 
to which he invites Mr. Ady’s attention—Tuomas Ayers. Whether 
Mr. Garbett is right or wrong (and I hold a very definite idea 
indeed myself on that subject) it is perfectly certain that the in- 
clination of the earth’s axis has never varied more than 2° 37’ since 
she became solid.—Cuas. J. Fox. I can hardly reprint what has 
already appeared in other journals, valuable as your practical 
experience is in the matter of ships’ lights, &c. You are far from 
singular in having noticed the strange redness in the sky very long 
prior to the Java earthquake; but, for advertising purposes, the 
Krakatoa theory is being rammed down the public throat, “ and 
the people love to have it so.”—R. Jones. The number of super- 
ficial inches in this paper is a fixed and limited quantity, and I 
must allot it, as impartially as I can, among the great army of 
correspondents who address me on subjects of scientific interest.— 
Joun A. Jonxs. I really have no time either to act as a private 
tutor or to answer catch questions set in examinations.—PETER 
Scort is just the least thought vague. He tells me that his brother 
“has fallen upon an ingenious means of utilising fogs,” and in- 
vented a ‘‘ Fog-prevention apparatus.” How a man can utilise 
anything by preventing it does not immediately occur to me. He 
further asks me if one of these machines may be sent to my 
address? With very many ‘thanks, No. Furniture and books 
occupy too much space here to leave much room for heavy 
mechanism. I will, however, attentively consider any description of 
the invention sent to me, and say what I think of it.—J. EpwArDs. 
If “the present is never here,” where is it?—Rosert MITCHELL. 
Many thanks. Nothing but an overwhelming press of engagements 
prevented my attendance.—Excetsior sends us as a coincidence the 
sequent announcements in a newspaper of the death of people 
named Barnes, Bell, and Brown, there being a firm of photographers 
named Brown, Barnes, and Bell. It is a coincidence, and that is 
all; there being very little that is wonderful in it when we consider 
how very common the names are. Had they been—for example— 
Pottlebury, Smifkins, and Haycock, the odds-against such a con- 
currence would have been enormous.—C. W. B. Thanks for your 
kind and appreciative letter. 








Compininc Cotours.—At the Physical Society, on Saturday, 
June 14, Mr. H. H. Hoffert exhibited an ingenious apparatus for 
the synthesis of colour, and which may be usefully employed in 
studying colour-blindness, though primarily intended for demon- 
strating the laws of colour combination. The apparatus consists 
essentially of a series of platinum wires, which are rendered incan- 
descent by the current from Grove cells, and the intensity of the 
light they emit is capable of being graduated by rheostats in circuit 
with the wires. The light from several of these wires is passed 
through the prisms, and the refracted rays of a certain colour can 
be transmitted to the eye-piece through which the observer looks. 
The rays can either be compared side by side, or superposed so as 
to give compound colours, thus illustrating the production of tints. 
—Engineering. 
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@ur Mathematical Column, 


NOTES ON EUCLID’S FIRST BOOK. 
By Ricuarp A. Proctor. 
(Continued from p. 445.) 


Prop. XXX VI.—The area of a trapezium is equal to half that of a 
parallelogram whose base is equal tothe sum of the two parallel sides 
of the trapezium, and whose altitude is equal to the distance between 
them. 

Let ABCD be a trapezium, the sides ABCD being parallel. 
Produce A B to F, making AF equal to DC; and C Dto KE, making 
DE equal to AB, and 
join EF. 

Then F B is equal to 
FA and A B together ; 
that is, to DC and DE 
together (const.) that 
is to E C; and FB is 
also parallel to EC. E 
Hence EF is equal to BC, Euc. I., 33; and FE is therefore the 
parallelogram, having a base equal to the sum of the parallel sides 
AB,DC, and an altitude equal to the distance of AB from DC. 
Now, it is obvious that the trapezium A BC D is equal to half the 
parallelogram F C, since F E D A is a trapezium equal to A BC Din 
all respects. 

The equality of FED A and ABCD is so obvious as scarcely to 
need demonstration. It is clear that the lines BG, EH drawn 
parallel to A D, divide FC into the pair of equal parallelograms 
HD, DB, and the pair of equal triangles EH F and BGC. 

Prop. XXXVII. The area of a quadrilateral is equal to half that 
of the circumscribing parallelogram, whose sides are parallel to the 
diagonals of the quadrilaterals. 

Let the parallelogram EF GH circumscribing the quadrilateral 
ABCD have its sides EF, HG parallel to AC, and FG,EH 
parallel to BD; then shall the quadrilateral A BCD be equal to 
half the parallelogram E F G H. 











Let AC, BD intersect at O. Then EO is a parallelogram; 
therefore the triangle A B O is equal to the half EO (Enc. I., 34) ; 
similarly the triangles BOC, COD, DOA are equal to half OF, 
OG, and OH respectively. Hence the whole figure ABCD is 
equal to half the parallelogram E F GH. 

Cor. 1.—The parallelogram E F GH is equal to twice any quad- 
rilateral as A BCD, so inscribed that the diagonals AC and B D 
are parallel to E F and F G respectively. 

Cor. 2.—Let K,L, M,N, be the bisections of EF, FG, GH, and 
HE. Then KL and N M are each parallel to EG by Prop. XX., 
and therefore to each other; and similarly LM is parallel to K N. 
Hence K LM N is a parallelogram; and the diagonals KM, LN, 
are equally inclined to those of the quadrilateral ABCD. Now 
by Cor. 1, EF GH is double both of ABCD and KLMN;; hence 
ABCD is equal to KLMN: that is, a quadrilateral is equal to 
the parallelogram having diameters equal to those of the quadri- 
lateral and equally inclined to each other. 

Cor. 3.—Quadrilaterals having equal diameters (each to each) 
equally inclined, are equal to each other. 

Prop. XXXVIII.—Parallelograms on equal bases and of equal 
altitude are equal to each other. 

Let A BC Dand EF GH be parallelograms on equal bases AD, 
EH, and of equal altitudesC K and FL. The parallelogram BD 
shall be equal to the parallelogram F H. 


Produce A D to M, take N M equal to EH or AD, and complete | 
| that three times the angle A EF is greater than four right angles 


| by the angle A F E. 


the parallelogram QM equal in all respects to FH. Draw QR 
perpendicular to A M and join CQ. 




















A D K F 


Then the triangles QN Rand FEH are equal in all respects 
(Euc. I. 26). Hence Q R is equal to F L, that is to CK. Butsince 
QR and CK are each of them perpendicular to AM, they are 
parallel to each other. Hence CQ is parallel to AM, and the 
parallelograms BD and QM are equal (Euc. I., 36). But QM 
is equal to FH. Therefore BD is equal to FH. 

Prop. XX XIX. Triangles on equal bases and of the same altitude 
are equal to one another. 

The triangles are the halves of parallelograms on equal bases and 
of the same attitude; and are therefore equal by the preceding 
proposition. 

Prop. XL. Equal parallelograms on equal bases are of the same 
altitude. 

Prop. XLI. Equal triangles on equal bases are of the same altitude, 

Prop. XLII. Equal parallelograms of equal altitude are on equal 
bases. 

Prop. XLIII. Equal triangles of equal altitude are on equal bases, 

These four propositions require no demonstration; for if we 
assumed that the attitudes in the two former, or the bases in the 
two latter were unequal, an obvious absurdity would result. 

Prop. XLIV. Let ABCD be a quadrilateral figure, and from B,D 
the extremities of one diameter let BE, DF be drawn, perpendicular 
to AC the other diameter. The area of the quadrilateral ABCD 
shall be equal to the area of a right angled triangle having-one side 
equal to AC and the other equal to the sum of the lines BE and DF, 

Through A and C draw thelines G A H and K C L at right angles 
tec AC; and through B and D draw 
the lines GB K, HDL parallel to 
AC, and therefore at right angles to 
GHand KL. 

Then the rectangle GC is equal to 
twice the triangle A BC, and the 
rectangle A Lis equal to twice the 
triangle ADC. Therefore the whole 
rectangle GK LH is equal to twice 
the quadrilateral ABC D. But the 
rectangle GH LK is equal to twice 
the triangle GHL. Therefore the 
quadrilateral A BC D is equal to the 
right angled triangle GHL which 
has one side H L equal to AC, and 
the other side G H equal to the sum of the lines B E and D F. 




















. Oo u 





EASY RIDERS ON EUCLID’S FIRST BOOK. 
WitH SUGGESTIONS. 


Prop. 32 (continued). 


122. Construct an isosceles triangle which shall have one-third of 
each angle at the base equal to half the vertical angle. 

123. Construct a triangle having angles equal to those of a given 
triangle, and the sum of the sides containing a given angle equal to 
a given straight line. 

Suppose A BC to be the required triangle, so that A B, and BC 
together may be equal to a given straight line. Produce A B toD 
making BD equal to BC. Then it will be fownd that enough 1s 
known about the triangle A D C to enable us to construct it, and 
hence to construct the required triangle. 

124, The hypotenuse of a right angled triangle is equal to twice 
the distance separating the right angle from the bisection of the 
hypotenuse. 

125. Perpendiculars are let fall from two angles of a triangle 
upon the opposite sides. Show that their feet are equidistant from 
the bisection of the side opposite the remaining angle of the 
triangle. 

126. ABC is an equilateral triangle, and B D is drawn perpen 
dicular to the base AC; a point E is taken in BD so that EA, 
E B, and EC are all equal. Show that the angle A EC is equal to 
four times the angle E A D. 

127. With the same construction, if D B is produced to F so that 


| BF is equal to AB or BC, then the angle F AC is equal to two 


and a-half times the angle AFC. ; F 
128, In the base B C of an isosceles triangle A BC, a point D is 
taken, and a point E is taken so that CE is equal to DC. Show 
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Begin by showing that three times the angle AE F is equal to four 
right angles increased by the angle ECD and diminished by the 


-angle EDC. This follows readily from the fact that the angle 


AEF is equal to the two angles EC Dand EDC together. The rest 
¢s obvious. 

129. In the triangle A BC the side BC is bisected at E and AB 
at F; A Eis produced to G so that EG is equal to AH, and CF 
is produced to H, so that F H is equal to CF; show that the points 
G, B, and H are in one straight line. 

It may be shown that the angle HBA is equal to the angle BAC, 
fc. 

130. Construct a right-angled triangle, having given the hypo- 
tenuse and the sum of the sides. 

Suppose the triangle A BC tobe constructed as required, A B being 
the hypotenuse ; then if AC be produced to D so that CD is equal 
to C B, the triangle BC D has two angles each equal to half a right 
angle. Therefore in the triangle A B D we have givenus AB, A D, and 
theangle D. This suffices for the solution of the problem 

131. Construct a right-angled triangle, having given the hypo- 
tenuse, and the difference of the sides. 

The analytical treatment resembles that of Ex. 126. 

132. Construct a right-angled ‘triangle, having given the hypo- 
tenuse and the perpendicular from the right angle on the hypo- 
tenuse. 

Construct first a right-angled triangle A B C, C being the right angle, 
A B equal to half the hypotenuse of the required triangle, and B C 
equal to the given perpendicular; produce A C (both ways), toD and 
E, so that AD and AE may each be egual to AB. Then show that 
DBE is the required triangle. 

133. Construct a right-angled triangle having given the perimeter 
and an angle. 

From the extremities of a line AB equal to the given perimeter 
draw lines A C, B C inclined to A B at angles respectively equal to 
half a right angle and to half the given angle. Draw C D perpen- 
diculartoA B. Then CD isa side of the required triangle. The rest 
of the construction and the proof will readily suggest themselves. 

134. Construct a triangle of given perimeter, having its angles 
equal to those of a given triangle. 

The method used in Ex. 129 must be applied, with variations which 
will at once suggest themselves. 

135. Construct a triangle, having given one side, an angle opposite 
to it, and the sum of the remaining sides. 

The method is the same as that of Ev. 130. 

136. Construct a triangle, having given one side, an angle opposite 

to it, and the difference of the remaining sides. 
The method is that of Ex. 131. 

137. If in the sides of a square, at equal distances from the four 
angles, four points be taken, one in each side, the figure formed by 
joining these will be also square. 

138. If the alternate angles of any polygon be produced to meet, 
the angles formed by these lines, together with eight right angles, 
are together equal to twice as many right angles as the figure has 
sides. 

139. A P, BP, and C P are the internal bisectors of the angles of 
the triangle ABC. AP is produced to meet BC in D, and P M is 
drawn perpendicular to BC; show that the angle B P D is equal to 
the angle C PM. 

140. Construct a right-angled triangle having equal sides, its 
right angle and one of the remaining angles upon two given parallel 
lines, and the third angle at a given point. 

Draw a perpendicular from the given point to the nearest parallel, 
and from the foot of this perpendicular measure off along the 
parallel a distance equal to the distance separating the parallels. 
The point thus indicated is the right angle of the required triangle. 

141. Construct a right-angled triangle having equal sides, its 
right angle at a given point and its other angles upon two given 
parallel lines. 

This problem may readily be shown to depend on the preceding 
one. 








M. Cx. Montieny, of Brussels, whose beautiful spectrometer 
was described and illustrated on pp. 180 and 181, has found that 
the presence of aqueous vapour in the atmosphere is always indi- 
cated by the preponderance of blue among the colours exhibited by 
a twinkling star, which is an infallible sign of rain. On the other 
hand, a deficiency of blue and the predominance of green—and 
also of violet-—show that the air is in an abnormally dry state. On 
the strength of these indications M. Montigny predicted that 1883 
would be a drier year in Brussels than those which had immediately 
preceded it—a prediction accurately fulfilled. Relying on the 
persistence of this same sign he now announces that we have 
emerged from the period of wet years, which commenced in 1876, 
and may look forward to a series of finer and drier ones. Meteoro- 
logists will regard this vaticination with considerable interest. 
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THE GAME. 

1. With his magnificent hand, 
A of course leads trumps. He is 
playing for “game,” and it is 
desirable to ascertain whether his 
partner has an honour, in which 
case A’s task will be comparatively 
easy. However he finds B without 
an honour. 

3. A now leads a small card, not 
the usual lead, from his strong 
plain suit, to learn what help he 
may expect from his partner in 
that suit, but again he is disap- 
pointed. Y Z have now made two 
tricks, and A B must make all the 
rest, if game is to be won. 

4. Z, a keen player (the Editor 
of the Westminster Papers) leads 
the single card remaining in A’s 
suit, in the hope of making one of 
his small trumps and saving game. 
Unfortunately he thus gives A 
complete command of Hearts. A 
has now two by tricks certain. 

5 and 6. A clears out trumps, 
and has now three by tricks 
certain. 

7. The lead here is tentative. 
A wants to learn how his partner 
stands in Diamonds before leading 
Clubs (in the hope that B may get 
a trick and A a discard in Clubs). 
Of course, he cannot make sure of 
game, indeed the chances seem 
against it, but he now knows that 
B holds either King or Queen of 
Diamonds; for from his lead Z 
must have two more Diamonds, 
and these must be two of these 
three—King, Queen, Ten; but they 
cannot be King, Queen, or he 
would have led King. 

8. A tries his chance for game. 
Y should have puton Ace. Despite 
A’s lead of a small card at trick 
3, it is known to Y -that A holds 
King of Hearts, and probably has 
entire command of the suit. In 
fact this is practically proved by 
A’s change of suit after trumps 
were exhausted. A_ evidently 
wants a discard, and it must ‘be 
a Club he wishes to discard. Y 
should therefore have at once 
played the Ace to save game. 

9. The rest of the game plays 
itself. 




































































> 














> 
OOO S| [OD BD) > 








CODD] Pm DD D> 














oF OF 














+ + 
a 
Sood 
o 
Romomomkes 


| 








— 
o 
dd 
» 
>> 
e 

aac a 





| (> 


| 





3 
3 


le%e 3 
+" 


= 
3 

|» 
bP Pe ob OF 

















re 
tb 
3 | (533 G|[3 


i= 
isco 




















The above game is from the 

Passe j se Westminster Papers (notes, as 
usual, by Five of Clubs). The leader, through whose skilfal conduct 
of the hand the game was won, was our esteemed correspondent 
Mr. Lewis, and the game is a pretty illustration of his style. As 
the cards actually lie, if he had cleared out trumps after trick 2, 
and then gone on with his long suit, opening with King, Ace, he 
would have made four by tricks; but no more: and of course he 
had no reason to expect to establish his Hearts in two rounds. 





» KNOWLEDGE - 


[June 27, 1884, 





——— 





@ur Chess Column. 


By MeEpuHIstTo. 


SELECTED PROBLEM. 


By G. E. CARPENTER. 
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Wurtz. 
White to play and mate in three moves. 





THE RUY LOPEZ. 
4 Kt to KB3 
“- Kt to QB3 


P to K4 B to Ktd 


* P to K4 


This is one of the most useful openings known to Chess-players. 
It yields White some chance of attack, while, with correct play, 
Black can only draw. But either player may lose if, to force a 
win, an untimely attack is instituted. Any player acquainted with 
the principle of this opening has a comparatively easy tusk in hand. 
By choosing this opening, when meeting a strong antagonist, 
player at once does away with the necessity of being well grounded 
in all the variations of different lines of play, and is, therefore, less 
liable to a sudden collapse in the early stages of a game. 

The best reply now is 3. P to QR3, which alone we will examine. 
(Black may also play 3. Kt to B3, to which White will reply with 
4. P to Q3 with a safe position, which only requires ordinary care 
to be developed into a fair game. There is less in another move 


a r Kt x Kt 
3. Kt to Q5. After 4. Px Kt 


the position is featureless, except that White is a move ahead in his 
development, and will be able to take care of himself.) 
3. P to QR3 
, F : ; B x Kt 

White would not gain anything by playing 4. QPxB 

Black will recover the P by Q to Q5 with gain of time. 
B to R4 4. Kt to B3 

White has four moves at his disposal, viz., 5. Castles, 5. P to Q4, 
5. Kt to B38, and 5. P toQ3. The 
variation mostly played is 
= 5. Castles 5. KtxP 
= 6 Rto Ksq(a) 6. Kt to B4 
White can now either play 7. 
BxKt, QPxB. 8. RxP (ch), 
Bto K2. 9. P to Q4, Kt to Q3 
with a safe gama, or 

7. Ktx Patonce 7. Ktx Kt 

8. Rx Kt 8. B to K2 
In this variation it is of main im- 
portance to play B to K2, however 
White may vary hismoves. After 
that Black will Castle, and the 
position is one that, so to speak, 
will take care of itself. To make 
things more safe, Black may in 
reply to 5. Castles at once play BtoK2. If then 6. P toQ4,PxP, 
7, P to K5, Ktto K5. 8. R to Ksgq, Kt to B4, &c. 

(a) Instead of 6. R to Ksq, White may play the attacking move 
of 6. P to Q4. It would be bad to reply with either PxP or 
Kt x P, as in the former case White would proceed with 7. Rto Kagq, 


Castles 
v. 


played by Bird, viz., : 


Kt x P 


Buack. 
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and, in the latter case, with 7. Kt x Kt, followed by R to Ksgq, &e, 
In reply to 6. P to Q4, Black plays 
6. P to QKt4 
7. B to Kt3 7. P to Q4 
& Px? 8. B to K3 
followed by B to K2, and Castling with a safe game. 


(To be continued.) 





SOLUTION. 
PRosiey, P. 446. 

if 2. Rx R, mate 

1. KtxQ ast cae 
if pet | 2. Kt to B4, mate 
1KxR 
j 2. Kt to Kt4, mate 
if 1RxR PRS 
' 2. Q to R7, mate 
if 1. K to B7 a ¥ 





ANSWERS TO CORRESPONDENTS. 
*,* Please address Chess Editor. 


J. E. Kerrogan.—Pray consider firstly, the mind is assisted 
grasping a position by optical means; secondly, that a great man 
of our readers never resort to a chess-board, but always sol 
Problems, &c., off the Diagram; thirdly, that Diagrams preven 
mistakes, and you will come to the conclusion that they are useful. 

J. de Soyres.—Thanks for communication. 

G. Woodcock.—Pardon the ommission. We remember seeing th 
position, and could not see any way to force a win after exchang 
of Queens. Thanks for Problem. 1 

Correct solutions received of S. Osborne. Problem p. 426 
Punch, Mycetes, Caissa. Problem p. 446: G. Woodcock, A. W 
Overton, M. T. Hooton. Problem p. 467: A. W. Cunard, A. @ 
Hurley, John Watson, M. T. Hooton, W. ‘ 

A. W. Overton, 8. Osborne.—Problem p. 426 seems to admit o 
another solution by 1. R to Q2. re 

W. Hamahan, Problem p. 446.—If 1. Q to K5, Kt (Kt7) to K6# 

Uncle John—George Gouge, Problem p. 467.—If 1. B to K& 
Kt x BP? 

Donna—Edm. Stevens, Problem p. 467.—If 1. Q to B7, B to Rsq 

H. A. N.—G. Woodcock, Problem p. 467.—If 1. K to B8, Kt 
K3 (ch) ? 

Hannah Fellows, Problem p. 446.—If 1. Kt to B4 (ch), Kt x Ky 
and there is no mate. . 








Vetociry or Sounp 1n Air.—Mr. Blaikley, who read a paper som@ 
time ago before the Physical Society on the velocity of air in tube 
of fine bore, has made some further experiments on the matter, and 
obtained several interesting results. The velocity of sound in air 
decreases with the bore in a fairly regular manner. Thus, with @ 
tube of 11°4 millimétres in diameter the rece was only 32428 
métres per second, whereas with a tube 88'2 millimétres in diameter | 
the velocity was 330°18 métres, or very nearly that in free air. Mr. 
Blaikley finds that the best pipes or tubes to use for his purpose 
were those in which the upper proper tones are in harmonic order, 
or better still, those in which they were far removed from the 
harmonic order, or in other words, Gimnongat,—- Reena 
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